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Multiresource Inventories=-A
New Concept for Forest Survey

by

Joe P McClure, Principal Resource Analyst
Noel D.Cost, Resource Analyst

and

Herbert A. Knight, Resource Analyst
Asheville. North Carolina

INTRODUCTION

The way a nation manages and uses its
natural resources largely determinesitseconomic
strength, the integrity and quality of its environ-
ment, and the satisfaction and well-being of its
people. Finite resources such as oil and minerals
are being exhausted, forcing usto rely on renew-
abl e resources— thosethat can be reproduced and
perpetuated. America's forest and range re-
sourcesare good examples.

As America increases its dependence upon
forest and range resources, there is a growing
need to understand the complex interactions
among their many uses. At issue is the optimum
allocation of these resources among the various
uses. The public and its planners and decision-
makers must have adequate. up-to-date informa-
tion if arational course of action is to be charted.
This Paper describes an approach and system for
obtaining the information.

NEED FOR BETTER RESOURCE
INFORMATION

The Nation has adopted a policy of multiple

use of its forest and rangelands. Strong public
pressures are being applied by special interest
groupstofavor one use over another. Thereisan
acute need for better resource information to help
resolve these complex resource issues.

Multiple-use management requiresa balance
of multiresource information. While conventional
forest inventories have provided a wealth of infor-
mation on timber, they have not been designed to
inventory the forests from the standpoint of
multiple use. From this standpoint, the species
composition, quantity, and spatial arrangement of
the lesser vegetation become as important as the
trees. Whereas rough, rotten, hollow, or dead
trees might havelittle or no valuefortimher, these
sametreesare valuablefor wildlife habitat.

The idea put forth in this Paper is to build
multiresource inventories on the foundations al-
ready established for timber. The proposal is to
expand the scope of conventional timber in-
ventories to include the species composition,
quality, and spatial arrangement of total biomass,
and nontimber attributes of each significant plant
community. The primary objective of these in-
ventories would be to monitor the successional
stages of each significant plant community in both



the presence and absence of man's intervention.
Because of the magnitude of the inventory task.
we envision continued reliance upon sampling as
opposed to mapping. Nevertheless, ecologica in-
formation obtained from the inventories would
contribute greatly to in-place use and manage-
ment of the resources.

WHO WILL PROVIDETHE INFORMATION?

Within the research arm of the Forest Serv-
ice, Renewable Resources Evaluation (RRE) isa
logical candidate for assuming the added inven-
tory responsibilities. RRE. formerly known as
Forest Survey. dates from about 1930 (Doig
1976). Chartered by the McSweeney-McNary
Forest Research Act of 1928, Forest Survey con-
ducted the conventional forest inventories re-
ferred toearlier. Passage of the Forest and Range-
land Renewable Resources Planning Act {RFPA) of
1974 broadened the scope of Forest Survey activi-
ties. RRE was directly involved in the initia
implementation of RPA.

Organized into regional Work Units. RRE
possesses a wealth of experience in both inven-
tory and resource analysis. In response to the
RPA requirements, the RRE Work Unit in the
Southeast proposed procedures for expanding its
Forest Survey activity into a multiresource inven-
tory. The Forest Service authorized RRE to test
these procedures in a pilot study during the fifth
inventory of South Carolina.

PURPOSE OFTHIS PAPER

The purpose of this Paper is threefold: (1) to
summarize the background of RRE’s forest in-
ventory activity in the Southeast, (2) todocument
an approach to multiresource inventories, and
(3) to report on the status of the South Carolina
Pilot Study.

BACKGROUND

The McSweeney-McNary Forest Research
Act of 1928 recognized the importance of timber
resource inventories. Section 9 of this Act
authorized and directed the Secretary of Agri-
culture to make and keep current **. . . acompre-
hensive survey of the present and prospective
requirementsfor timber and other forest products
inthe United Statesand itsterritories and posses-
sions, and of timber supplies including a deter-

mination of ways and meansto balance the timber
budget of the United States.” In response to this
Act. the Forest Service organized the Forest
Survey.

HISTORY OF FOREST SURVEY
IN SOUTHEAST

In the Southeast. Forest Survey began state-
wide forest inventories in Florida and Georgia
about 1933 (Knight 1972). The inventory method
was patterned after procedures used in Sweden
and Finland. Crews followed compass lines
spaced 10 miles apart and sampled 114-acre plots
at intervals of 660 feet along these lines. Within
the forest. crews classified each plot as to forest
type and stand size. tallied the trees by species
and size to determine volume, and bored selected
sampl e trees to determine diameter growth rates.
A field canvass of primary wood-using plants pro-
vided information for estimating timber cut.

Data collection in thisinitial inventory of the
Southeast extended over 7 years and was com-
pleted in Virginiain 1940. After completion of the
initial inventory of the Region. Forest Survey
stopped plot sampling during World War II hut
continued to compile. analyze. and report infor-
mation. Since computers were not yet available,
most of the computations were performed with
desk calculators. Nevertheless. these efforts pro-
vided plannersand decisionmakers with their first
systematic measure of the timber resource for an
entire Region.

In 1946, Forest Survey began its second in-
ventory of the Southeast in South Carolina. This
inventory was completed in Virginia in 1957.
Methods differed significantly from those used
the first time around. Aerial photographs. then
available for most areas, were used to interpret
land use and to select and locate ground sample
plots. Crews located and measured 115-acre
sample plots randomly selected and systemati-
cally distributed by grids printed on aeria photo-
graphs. In additiontoclassifying areasand count-
ing and boring trees, crews tallied stumps of
recently cut trees to estimate timber removals.
Again. canvasses of wood-using plants provided
for breakdowns of the removalsby product. Spe-
cial studies provided utilization factors needed to
relate the removal estimates to product output.

A primary objective of the second inventory
was to determine trends in the timber resource.
For thefirst time. crews marked anddescribed the



locations of the sample plots so they could be
rrmeasured. Experience had shown that perma-
nent sample plots were needed to improve esti-
mates of timber growth. mortality. and removals
and to monitorchanges in the resources.

By the midfifties. Forest Survey information
had been accumulated for most of the country.
With this information, the Forest Service made
the most extensive review of the Nation's timber
resources ever undertaken. The Forest Service
published the results of this review in a 713-page
report, " Timber Resources for America’s
Future™ (USDA FS 1938).

Without any delay, Forest Survey began its
third inventory of the Southeast in 1957: the job
was completed in 1966. The basic theory of point
sampling had advanced to accepted application.
Instead of tallying all treeson afixed-area sample
plot, an angle-gage was used to select sample
trees based on tree diameter and distance from
plot center (Grosenbaugh 1952). Crews tried two
modified versions of this new sampling technique
during the third inventory cycle. In South Caro-
lina, Florida, Georgia, and the Coastal Plain of
North Carolina, crews superimposed a single
basal area (BA-10) plot over each of the old 1/5-
acre plots. In al subsequent inventory work,
crews installed a 10-point cluster of BA-37.5 plots
at each of the locations. The latter plot design
significantly reduced the number of sample loca-
tions required to achieve the desired minimum
accuracy.

In the third inventory, emphasis was placed
on obtaining more reliable measures of the com-
ponents of change— timber growth, mortality.
and removal. While the remeasurement oppor-
tunity afforded by permanent plots was under
study, crews continued to bore treesfor diameter
growth rates and to make stump counts for esti-
mating removals. By 1959, most of the technical
problems had been worked out and thereafter
growth, mortality, and removal were estimated
largely from remeasurement data.

Other significant sampling procedures intro-
duced toward the end of the third inventory cycle
included (1) a proportionate distribution of the
sample plots across al land uses to enhance the
measure of land-use change, and (2) atree-volume
subsample to improve volume prediction equa-
tions. The computer was fast replacing desk cal-
culators and tabulators in processing the data.

The Forest Service undertook another com-
prehensive review of the Nation's timber re-
sources in the early sixties. Again, Forest Survey

data provided the basis for the appraisal. This
appraisal focused on trends and projections of
prospective timber supplies. " Timber Trends in
the United States™ (USDA FS 1965).

The fourth inventory of the Southeast was
begun in 1966 and completed in 1977. During this
fourth cycle. Forest Survey completed its shift to
the 10-point cluster of BA-37.5 plots to determine
inventory volume. Estimates of timber growth.
mortality. and removals were based entirely on
remeasurement data. Forest Survey continued its
tree-volume subsample, timber utilization
studies. and timber product output studies. The
latter studies are conducted through cooperative
effortswith theindividual States. In 1968. starting
with the fourth inventory of Florida, Forest Sur-
vey intensified its land-use sample both on photos
and on theground from agrid of single pointsto a
grid of 16-point clusters.

During the early seventies, the Forest Serv-
ice made till another appraisal of the Nation's
timber resources. This appraisal occurred a a
time when forest policies and forestry practices
were being seriously questioned and reexamined.
The appraisal focused on the condition of the
forests and the identification of opportunities
available for increasing prospective timber sup-
plies, " The Outlook for Timber in the United
States' (USDA FS 1973).

Throughout the first four inventory cycles,
demand for Forest Survey information on the
Southeast increased. While the primary objective
of Forest Survey was to provide data for the na-
tional appraisals, State and local uses of the data
further supported the need for the program. Be-
cause of frequent requests for data, Forest Survey
established a comprehensive data bank and infor-
mation retrieval system in 1970. Called Forest
Information Retrieval (FIR).the system provides
for rapid compilation of forest and timber statis-
tics on a custom basis and at a nomina cost
(McClure 1972). With FIR, information can be
compiled in three ways: (I) whole counties
grouped together, {2) circular areas around a spe-
cified point, or (3) irregular boundaries within a
closed traverse of short-line segments.

Increased State and local use of the infor-
mation also generated strong pressure to shorten
the inventory cycles, intensify the sampling, and
collect additional information. A National Hand-
book establishes the goals in each of these areas
by specifying information required for national
appraisals, minimum accuracy standards, and the
periodicity of the inventories. Funding and man-



power limitations have at times extended the in-
ventory cycles beyond the established goals. At
other times, cooperative assistance has enabled
Forest Survey to finishearly.

TRADITIONALTIMBERINVENTORIES

All the inventories mentioned thus far
focused primarily on timber. While they provided
the official estimates of total forest acreage. de-
tailed classificationsand measurements weregen-
erally confined to lands classified as commercial
timberland. Traditional area classifications in-
cluded forest type, site class, stand size and age.
stocking condition, and ownership. In the more
recent inventories, additional area rlassifications
haveincluded stand origin, stand his*~ry, physio-
graphic class, slope, aspect, and treat!, oppor-
tunity.

The inventories have provided tree counts
and their associated volumes by species, diam-
eter. and quality along with their growth, mor-
tality, and removal rates. Together, the area
classifications, tree counts, and Volume estimates
have adequately described the makeup of the
forest resources from the standpoint of timber.
The inventories have largely ignored lesser vege-
tation and any attributes unlikely to influence
timber production.

RESOURCESPLANNING ACT-
A TURNING POINT

A growing awareness of the complex inter-
actions among the many forest usestogether with
a recognition of acute problems in the budgeting
process led Congress to pass the Forest and
Rangeland Renewable Resources Planning Act
(RPA)Y of 1974. RPA directed the Secretary of
Agriculture to prepare a Renewable Resource
Assessment not later than December 31, 1975, to
be updated during 1979, and each 10th year there-
after. RPA stated the Assessment **. . . shall in-
clude but not be limited to:

(1) An analysis of present and anticipated
uses, demand for, and supply of the renewable
resources of forest, range, and other associated
lands with consideration of the international re-
source situation, and an emphasis of pertinent
supply and demand and price relationship trends:

(2) An inventory. based on information de-
veloped by the Forest Service and other Federal
agencies, of present and potential renewable re-
sources, and an evaluation of opportunities for

improving their yield of tangible and intangible
goods and services. . .”

RPA superseded the McSweeney-McNary
For-est Research Act of 1928 and has been de-
scribed as a hold new experiment in resolving
resource issues. In addition to itsrequirement for
periodic Assessments, the Act directed the Sec-
retary of Agriculturetodevelop along-range Pro-
gram for the Nation's renewable resources that
will assurean adequate supply of forest and range
resources in the future while maintaining the in-
tegrity and quality of the environment. The Act
called for the Program to be prepared by Decem-
ber 31. 1975, subject to revision in 1980 and ever-y
5 yearsthereafter.

Because of the short time available, the 1975
Assessment and Program were prepared from
existing data obtained from the Forest Service
and other agencies. In developing the Program.
the Forest Service grouped dl its activities into
six resource systems: (|) outdoor recreation and
wilderness, (2)wildlife and fish habitat. {3) range.
(4) timber, (5) Land and water. and (6) human and
community development. After analyzing data
available for each resource. the Forest Service
developed several broad alternative goals for
each system. Thegoals ranged from less than the
current trend in activities to well above current
program levels.

For each goal, the agency developed targets
of measurable outputs of goods and services such
as acres of wilderness, animal-unit-months of
grazing, or board feet of timber. Each target was
translated into specific activities needed to meet
that target, by relating inputs of dollars and
materials to outputs of resources, benefits, or
services. This procedure created more than 5,000
possible combinations of activities from which to
select a unified program. From these possible
combinations, the agency developed eight alter-
native programs for public review. These eight
alternative programs offered a variety of reason-
able options, ranging from a reduction in present
levels of operation to intensive management of
virtually dl activities. After subjecting the eight
alternatives to extensive public review, the
Recommended P-ogram was approved by the
Secretary of Agriculture and transmitted to Con-
gress by the President in accordance with RPA.

The final chapter in the first Assessment ad-
dressed the subject of scientific information and
data needs. The Assessment acknowledged that
“inventories of forest, range and inland water
resources are basic to almost any decision ¢con-



cerning the management or use of these re
sources."" The Assessment further acknowledged
the contributions from Forest Survey and pointed
out needs to accelerate the inventory cycles, in-
tensify the samples to provide more precise local
data, and expand the Forest Survey to include
forest and range resources other than timber. The
Recommended Program called for the Forest
Serviceto expand itsresearch activitiesin several
areas, including "' resource inventory and evalu-
ation."" The agency changed the name of Forest
Survey to Renewable Resources Evaluation
(RRE} and began techniques research on the
problems associated with multiresource inven-
tories.

MULTIRESOURCE PILOT STUDY
IN SOUTH CAROLINA

The RRE Work Unit in the Southeast was
authorized to test its proposed multiresource in-
ventory procedures during the fifth forest inven-
tory of South Carolina. South Carolina has a rep-
resentative range of theforest conditionsfound in
the Region. The State contains a portion of the
Southern Appalachian Mountains. a large area of
rolling Piedmont conditions laced with narrow
flood plains, an extensive belt of sandhills, and
a broad expanse of flat coastal plain inter-
spersed with swamps and broad flood plains. For
inventory purposes, the Stateisdivided into three
Survey Units: (I) Southern Coastal Plain. (2)
Northern Coastal Plain, and (3) Piedmont. The
mountains occur in the Piedmont Unit and the
sandhillsoccur in both Coastal Plain Units.

Fieldwork began in South Carolina in April
1977 and was completed in Seprember 1978. The
new data for the Piedmont became available in
late 1977. and some of the basic forest statistics
have been published (Snyder 1978). Currently,
RRE is subjecting the data to validation analysis
from the standpoints of both timber and non-
timber interests. Plans call for a comprehensive
and balanced analysis of adl the data at the State
level.

APPROACH

The approach taken by Renewable Re-
sources Evaluation was to expand the timber-
oriented inventory into a broader. multiresource
inventory by making maximum use of established
inventory methods and providing an orderly tran-
sition. The first major task was to explore possi-

bilities and select an appropriate course of action.
The plan that evolved wasdescribed in a prospec-
tus, "" Evaluating Renewable Forest and Range-
land Resources in the Southeast."*

Experience with timber inventories provided
us with a good understanding of the problems
associated with resource evaluations. There are
certain similarities in the ways different renew-
able resources can be inventoried. Hence, com-
puter and data management systems. maps, aerial
photographs, coding systems, and field-data-
collection operations designed for timber inven-
tories could likely be used with minor modifi-
cations in dealing with the nontimber resources. 1t
was obvious, however, that certain aspects of the
multiresource inventory would require highly
specialized methodology and techniques.

DEFINING RENEWABLE RESOURCES

Oneimportant planning element was a defini-
tion and understanding of what should be in-
cluded as Renewable Resources. Preliminary
work by the National RPA assessment team pro-
duced aworking definition and listing of resources
to be included:

Renewable  resources —Those  resources
whose use can he maintained indefinitely if the
use rate does not exceed the ability to renew the
supply. Renewable resoul-ces for which the
Forest Service has some responsibilities include:

|. Timber 5. Water
2. Range 6. Recreation
3. Wildlife 7. Wilderness
4, Fisheries 8. Land

Forest and rangeland are two major land-use
classes which were specifically identified by the
Resources Planning Act. Therefore, they were of
particular importance to Forest Service resource
evaluations and needed to be clearly defined.
Again, preliminary work done on the Assessment
produced useful definitions for these key classes
of land use.'

Forest land.—ILand at least 10 percent occu-
pied by forest trees of any size or formerly having
had such tree cover and not currently developed
for nonforest use.

Rangelund . —Land on which the native veg-
etation (climax or natural potential) is predomi-
nantly grasses. grasslike plants. forbs. or shrubs

'OnJuly 12, 1976. the Forest Service and Soil Conserva-
tion Service jointly agreed on a common set of definitions
which differ slightly from those presented here.



suitable for grazing or browsing, and present in
sufficient quantity to justify grazing or browsing
use. Rangelands include grasslands, savannas,
shrublands. most deserts. tundra, alpine com-
munities, coastal marshes, and wet meadows.

The Forest Service elected to place renew-
able resources into six maor resource systems.
which provided additional structure for a re-
source evaluation. For inventory purposes, the
definition of a resource system and the six major
resource systems were:'

Resource system.— A magjor Forest Service
endeavor, mission-oriented, which fulfills statu-
tory or executive requirements and indicates the
collection of activities from the various operating
programs required to accomplish the agency
mission.

I. Outdoor Recreation and Wilderness

2. Wildlife and Fish Habitat

3. Rangeland Grazing

4. Timber Resource

5. Land and Water

6. Human and Community Development

In addition tothe six major resource systems.
the Forest Service identified eight major uses of
forest and rangeland:

I. Wildlife

2. Grazing

3. Outdoor Recreation

4. Timber

5. Water

6. Wilderness

7. Other Uses (parks. scenic rivers, historic

sites. etc.)

8. Minerals

Within the broad areas covered by the six
major resource systems and eight major-use cate-
gories, there are numerous individual renewable
resource subjects which relate in one way or
another to the general concepts of renewable
forest and rangeland resources. The question
was. Which subjects would be appropriate for
RRE todeal with and how could this be done'?

FOURWAYSTOGATHER
ADDITIONAL INFORMATION

The approach taken by RRE was based on
several general concepts. Thetotal land and water
area of each county and State can be separated
into land-use classes, each with unique and mean-

ZForits 1980 RPA Program, the Forest Service is using | |
resource elements instead Of these 6 resource systems.

ingful characteristics. Each class can be further
stratified into subclasses that offer relative homo-
geneous resource-use opportunities. For ex-
ample, forest lands can be stratified by forest
type. stocking, ownership. site class. stand age.
etc.; marshlands can likewise be stratified by
characteristics such as vegetation type. fresh or
salt water, size of marsh. coastal or inland. etc.
Water can be separated into streams and lakes
and further stratified by width or size.

Assignment of land-use classes offers two
distinct advantages: (I) RRE's permanent sample
grid points faling in each use class can be re-
visited. subsampled. or otherwise used as a pro-
portionate sample of the entire land base. (2)
Changes in acreage in use classes can best be
measured using a permanent grid of samplesin all
land-use classes. Theland-use classes now recog-
nized in the five Southeastern States are:

I. Commercial Forest

2. Productive-Reserved Forest

3. Other Forest (formerly Unproductive

Forest)

4. Cropland

5. Improved Pasture

6. Natural Range

7. ldle Farmland

8. Other Farmland (includingfarmsteads)

9. Urban and Other

10. Marsh

I'l. Water

Permanent grid points falling in each of the
above land-use classes are further classified by
using aerial photographs, direct observation from
aircraft, or ground checks. Points on forest and
rangeland are gene]-ally visited on the ground and
numerous measurements and classitications are
recorded. Points in other land-use classes are
simply verified, and a minimum of data is
recorded.

Four general methods appeared to be avail-
able for gathering additional resource informa-
tion:

|. Taking additional measurements and ob-
servations at the existing permanent grid samples
established in all land-use classes in the South-
east.

2. Other sources of information taken from
maps and overlays or sample datalocated by geo-
graphic coordinates could be combined with in-
ventory sample datato produce a more complete
composite description of the area sampled. This
type information can also be summarized by geo-
graphic area and used tosupplement theanalysis.



3. Special sampling schemes could be de-
veloped using some combination of remote sens-
ing, conventional or high-altitude aerial photog-
raphy, direct aerial observation. and ground
sampling.

4. Available information could be obtained
in essentially fina form from other sources. Sta-
tistics on hunting and fishing. populations. em-
ployment, and payrolls, for example, can be ob-
tained in this manner.

With at least four possible waysto collect or
otherwise acquire additional data on renewable
resources. the question became one of where to
start. We decided to concentrate on the first
method. The reasoning was that it would take a
completeinventory cycleof8to 10 yearsto gather
new data uniformly acrossthe Southeast, and that
the process should begin immediately. The other
methods could be used to gather broad coverage
information in a relatively short time. Another
consideration was that most of the information
needs already identified would require ground
sampling.

CONSULTING WITH SPECIALISTS
AND EXPERTS

When the RPA passed in 1974, Forest Survey
had been conducting timber inventories in the
Southeast for over 40 years. Because timber had
been emphasized, the project team contained
specialists in mensuration, timber-resource anal-
ysis, sampling, computer science. and timber
utilization. The responsibilities associated with
the RPA created a need for additional expertisein
specialties such as wildlife, range, recreation,
ecology, hydrology. and soils. In the long term,
this need for additional expertise could be satis-
fied by adding specialists to the project staff, but
an alternative shot-t-term solution was necessary.

The need to gain expertise without adding
specialiststothe project was partially satisfied by
selected reading and study of nontimber re-
sources. The more important source, however,
was through contacts with specialists and experts
at research stations. universities, State agencies,
other Federal Agencies, and throughout the
Forest Service.

Help of many individuals was enlisted at a
variety of seminars, meetings. and programs at-
tended by RRE scientists. Specialists in wildlife.
range. recreation. hydrology. soils, ecology, etc..
were asked to provide suggestions for improving
the inventory in their particular area of expertise.

The same individual:. were asked to review new
procedures, to comment on direction. and.
finally. to visit inventory crews at work in the
field. Although each individual's contribution
may have seemed small. the aggregate contribu-
tion of dozens of individual scientists. specialists.
and experts was vital in developing an experi-
mental multiresource inventory in South Caro-
lina.

ADAPTING EXISTING INVENTORY
METHODS

To expedite the development of a multi-
resource inventory. the RRE staff searched for
nontimbel- inventory methods that were already
operational. It was obvious that there would not
be enough time to develop and test a completely
new set of nontimbel- inventory methods and still
meet the 1980 Assessment target dates. The
scarch for proven methods was pal-tially success-
ful. The published works of MacArthur and
MacArthur (1961) provided several useful con-
cepts and techniques which were adapted into a
procedure for measuring vegetative profiles. The
procedure developed in Mississippi (Lentz 1974)
for ranking wildlife habitat proved valuable and
added to the inventory. Field procedures used by
the Tennessee Valley Authority, Norris. Tennes-
see, were adapted for measuring and coding nen-
timber variables. The forest range inventory pro-
cedures developed in Louisiana (Pearson and
Sternitzke 1974) were modified slightly and added
to the inventory. Numerous other procedures
were gleaned from the literature. A~d finally. a
number of experimental concepts were added on
atest basistoachieve a well-balanced coverage of
the nontimber resources. As the South Carolina
Pilot Study progressed and other specialists re-
viewed the fieldwork. a number of additions were
made to the inventory.

THESOUTH CAROLINA
PILOT STUDY

In 1976. South Carolina was selected as one
of the six pilot study areasin the United States to
be highlighted in the 1980 RPA Assessment. The
specific mission in South Carolina was to develop
and test procedures for multiresource inventories
(USDA FS 1977). RRE in the Southeast had been
involved in a number of nontimber resource
studies and had a general conception of the addi-
tional inventory needs. The pilot study, therefore,



permitted the development and testing of a num-
ber of new procedures. There were severa
reasons why South Carolina was an excellent
place to test new inventory methods:

I. The State Forester and the South Caro-
lina Forestry Commission were expected to fully
support thisinventory.

2. Theforest industry in South Carolinawas
diversified and its reaction would be representa-
tiveof forest industriesthroughout the Southeast.

3. The State Extension Forester had indi-
cated his intention of fully supporting and heing
involved in the new inventory.

4. Station Research Work Units within the
State could provide some expert assistance
needed to broaden the survey.

5. The South Carolina Wildlife and Marine
Resources Department had indicated consider-
able interest in working with RRE in several
ways.

6. South Carolina is centrally located in the
Southeast and hasagood representation of south-
eastern forest conditions.

7. South Carolina is the smallest of the five
Southeastern States, and can be inventoried in a
reasonably short time. Its three Survey Units
offered three separate opportunities to try new
procedures.

SPECIAL FEATURES OF THE
PILOT STUDY

Since the sampling needs for nontimber re-
soul-ces and analytical methods were uncertain,
orocedures were develooed to take full advantage
of 4,230 permanent forest sample locationsestab-
lished during the orevious inventorv of South
Carolina in 1966-68. Consultations with experts
on soils, hydrology, range, wildlife. ecology, and
outdoor recreation prior to the pilot study re-
vealed that many data elements already being
collected for timber inventories were equally use-
ful in assessing nontimber attributes (Sternitzke
and Pearson 1974). We looked particularly for
such link variables, which are indicative of more
than one resource condition. This approach per-
mitted us to make additions instead of building an
entirely new system. Classificationsand measure-
ments made at each sample location focused on
special information needs for evaluating wildlife
habitat. recreation use, range suitability. water
quality, erosion hazards related to forestry prac-
tices. and the use-interaction relationshiosassoci-
ated with the numerous forest conditions oc-
curring throughout the State. A major goal in the

new procedure was to quantify and describe all
the vegetation in South Carolina's forests. The
theory was that the vegetative makeup of dif-
ferent forest conditions reflects the basic ecologi-
cal relationships vital to multiresource evalu-
ations.

A SHOWCASE INVENTORY

Since the South Carolina multiresource in-
ventory was brand-new, it became a showcase as
soon as word about it spread. Many inquiries
about procedures were received long before the
sampling methods and procedures were outlined
in the field guide. Due to the enthusiasm and
interest in this new inventory, a number of indi-
viduals were invited to review the procedures on
the ground. Representatives from other RRE
projects, States. Forest Service Region 8 (R-R),
Southeastern Area State and Private Forestry
(SA), National Aeronautics and Space Adminis-
tration. and Soil Conservation Service visited
sample plots near Spartanburg. South Carolina.
Discussion there centered on sampling pro-
cedures. plot layout. kinds of information heing
collected, and reasons for including items in the
study. Our goal was to obtain critical review of
our procedures while we were keeping interested
specialists informed. Many suggestions and ideas
evolved from the mixing of different disciplines
on the demonstration plots. For example, sail
experts visiting the demonstration plots showed
us how slope length should be evaluated. Field
vrocedures were later modified to apply the new
concept across the entire State. This review gen-

G A WABRES ARG i gtved

STEERING

To encourage formal communication within
the Forest Serviceaswell asto providedirection.
an in-Service Steering Committee was formed.
Its three members were: Leroy Jones. SA,
Atlanta; Jim Sabin, National Forest System.
Atlanta; and Dave Olson. Southeastern Station
(SEFES). Asheville. Representation from all
armsof the Forest Service provided acoordinated
reseal-ch effort. The Steering Committee pre-
pared a study plan. helped arrange for external
involvement, monitored progress of the inven-
tory, assisted in analysis and evaluation, and as-
sisted in preparation and review of the South
Carolinareports.

SOUTH CAROLINA STUDY PLAN

The study plan that the Steering Committee
prepared outlined the objectives of the pilot






study, provided a schedule of both In-Service and
external involvement, and discussed the types of
reports that would be produced. The study plan
named expertsand specialists from thethreearms
of the Forest Service who could provide guidance
and technical expertise. The specialists listed
were:

Forest Resource Planning:

James Wells SA
Recreation:
David Scott R-8
Nathan Byrd SA
Kenneth Cordell SEFES
Soils:
John Corliss R-8
Carol Wells SEFES
Wildlife:
Malcolm Edwards R-8
Nathan Byrd SA
Michael Lennartz SEFES
Rtchard Harlow SEFES
Robert Hooper SEFES
William Moore SEFES
Range:
Robert
Gashwilder R-8
Nathan Byrd SA
Clifford Lewis SEFES
Hydrology:
George Dissmeyer SA
James Douglass SEFES
Ecology:
Stephen Boyce SEFES
Botany:
Levester
Pendergrass R-8
Andrew
Robinson SA

Specialistsfrom R-8 and the SA (1) reviewed
data being collected and made recommendations
for changes. (2) field-tested the feasibility of
collecting new data, and (3) analyzed and evalu-
ated data collected. Specialists from the South-
eastern Station were called upon as needed to
ensure that the experimental data were being
collected in a scientifically acceptable manner.
They wereal sogiven opportunitiesto assist inthe
analysisand reporting.

INFORM AND INVOLVE

Information about the South Carolina Pilot
Study was disseminated to individuals and groups
inthree ways: (1) seminarsat universities. {2} field
demonstration plots. and (3)work meetingsfur al
experts and specialists identified in the study
plan. The purpose of a work meeting was to re-
view progress, explore possibilities of analyzing
data, and seek ways to improve future inven-
tories.

Regardless of the source. each suggestion or
new ideawas considered. If it fell within the scope
of the South Carolina Pilot Study and was suited
to out- type of sampling. it was incorporated into
the study.

SEMINARS

Seminars were conducted at Clemson Uni-
versity, Virginia Polytechnic Institute and State
University (VIP & SU), University of Georgia,
Duke University, and University of Florida. We
hoped to find professors and graduate students
who could devote full time to items of highest
priority. These high-priority items included wild-
life habitat ranking, forest range, soil erodibility
characteristics, diversity, fisheries, and biomass.

Both Clemson University and VPl & SU
showed great interest in the inventory, and co-
operative research agreements were made to
meet several pressing needs. The mainobjectives
in the cooperative agreements with Clemson Uni-
versity were: (1) To assess the potential of the
South Carolina multiresource system to supply
data useful in recreation planning. (2)To provide
a method and related criteriafor the inventorying
of nondeveloped, rural recreation resources
through the RRE field crews. Initially, the agree-
ment was set up to run | year, but the preliminary
resultsfor the Piedmont Unit looked so promising
that a I-year extension was granted to Clemson
University.

The cooperative agreement signed with VPI
& SU had two major purposes:

1. To review the sampling techniques and
habitat criteria being developed for wild-
life habitat analysis.

2. To review the habitat evaluation pro-
cedure used for ranking wildlife habitat
into suitability classes according to
potential value.

The agreement with VPI & SU will run for ap-
proximately 2% years.



JOINTRESEARCHPROJECTS

Sometimes it is highly desirable for two units
to join forces on aresearch problem. When this is
done, each unit can do what it does best.
Presently. RRE has made two joint research
agreements with other units to work on problems
related to the South Carolina Pilot Study. The first
agreement, with the Southeastern Station's En-
dangered and Threatened Wildlife research unit at
Clemson. South Carolina, has a twofold purpose:
(1) to estimate the extent and distribution of red-
cockaded woodpecker habitat in the South, and
(2) to categorize the avian species and communi-
ties associated'with forest types and successional
stages. The other joint research is with the unit
studying Utilization and Technical Characteris-
tics of Southern Timber at Athens, Georgia. The
objective of this joint effort is to reliably predict
green and dry weights for wood and bark of 140
tree and shrub species growing in the Southeast.
With this type ofinformation RRE can expressits
inventories in tons as well as cubic feet.

ADDING EXPERTISE TO RRE PROJECT

There are five ways to add additional analyti-
cal expertise to the RRE Research Work Unit:

1. Recruiting and adding specialists to
RRE.

2. Adding specialists to other Research
Work Units and assigning them to work
with RRE.

3. Developing cooperative
with universities.

4. Having formal arrangements with other
Research Work Units, Region 8, or SA.

5. Developing expertise within RRE
through additional training and edu-
cation of project staff.

The last three of these methods have been

t |zed en t ou these steps .have bee
agc}/tlona aly ical’ expertise 1s snﬂ

agreements

needed. |f pressures were not so great for a
shorter inventory cycle and a more complete and
intensive sample, the solution would be ob-
vious —reduce the field effort and strengthen all

RRE analytical capabilities. This, however,
would be contrary to the wishes of most in-

terested RRE supporters. The compromise solu-
tion seems to be to keep the RRE field force
strong, shorten the inventory cycle, provide ade-
quate sampling intensity along with broad sub-
ject-matter coverage, and strengthen analytical

L1

capability to the extent possible with available
resources. To accomplish this will require a care-
fully planned strategy and selection of highly
qualified specialists.

RRE plans to strengthen its in-house analyti-
cal capabilities by recruiting immediately a quali-
fied ecologist to coordinate the analytical work to
be done in wildlife. range, ecology. botany. and
use interactions. Within 5 years, RRE will:
(1) select at least one individual from the RRE
field force to add to the Analysis or Techniques
Section, (2) add a qualified individual to the Tech-
niques Section, (3) recruit a qualified range spe-
cialist, and (4) add additional expertise in subject
areas of quantitative sciences. operations re-
search, soils and hydrology. and botany.

NEW CONCEPTSAND
TECHNIQUES

Despite efforts to use existing techniques
whenever possible, we found it necessary to de-
velop new techniques in all three areas of the
inventory process—data collection, data com-
putations. and analysis. For data collection, we
designed new field forms for rapid data proces-
sing, perfected ways of measuring and recording
lesser vegetation in layers, and provided a set of
standard procedures for measuring limbs on
standing and felled trees. Data processing con-
cepts were developed so that the vegetative in-
formation could be stored in layers and used for
wildlife habitat ranking. Search of the literature
and contacts with individuals did not reveal a
suitable approach to analysis. Basically, no one
had tried to use the same data base to assess all the
different uses, interactions. and conflicts among
resources. The studies that follow highlight some
of the major techniques developed and adopted.

USE INTERACTIONS

At any point in time some use interactions are
compatible while others are not, and the degree of
compatibility tends to change over time. We are
concentrating attention on interactions among
timber, wildlife, range, recreation, and soil,
water, and fisheries as a group. Since different
management strategies are necessary to optimize
use, conflicts develop amonguses. Since timber is
a primary product of most managed forests in the
Southeast, our analysis is designed primarily to
show interactions between timber production and
that of other resources.



Table | demonstrates this approach; it shows
effects of possible timber treatments on soil and
water quality. Individual rows in the table show
the acreages which need silvicultural treatment
during the next 10 years. These practices are
needed to increase timber supply, but what are
the soil and water-quality risks? It isapparent that
the intensity of silvicultural practice used to take
advantage of the opportunity will profoundly in-
fluence soil and water quality. For example,stand
conversion could be applied on 50,000 acres. If
risk class 3 and above were judged unacceptable
impacts, intensive site preparation would be ac-
ceptable on 30,000 acres and unacceptable on
20,000 acres. For the unacceptable acres, some
other regeneration technique with less impact
than mechanical site preparation should be used.
The acreage requiring special treatment isof great
interest to State and National policymakers.

VEGETATIVE PROFILE STUDY

While planning the South Carolina Pilot
Study, we contacted individuals in several disci-

plines, and they confirmed that information on the
lesser vegetation is important for assessing the
forest resources. Previously, only trees 1.0d.b.h.
and larger had been measured. The concept of
using lesser vegetation (tree seedlings, shrubs,
vines, grasses, grasslikes and forbs) to predict
relative suitability for different wildlifespecies, or
to rank range capability, was well documented.
Lentz (1974) described a wildlife habitat evalu-
ation program which depends on the recognition
of lesser vegetation. MacArthur and MacArthur
(1961) reported on the relationship between bird
speciesdiversity and vegetation complexity.
While RRE field crews were still inventory-
ing Virginia, a procedure for describing lesser
vegetation was introduced to determine what
problems would be encountered in collecting the
vegetativedatain winter. Some adjustments were
made before the start of the South Carolina in-
ventory. The study conducted across the State
incorporated a procedure for determining the hor-
izontal and vertical distribution, density, diver-
sity, and composition of the tree foliage and other
vegetation associated with forested ecosystems.

Table [.—Area of commercial forest, by treatment opportunity and soil- and water-quality risk class

Treatment Soil- and water-quality risk class'
i Total

opportunity 3 3 4 <
...................... . e Acres L
No treatment needed 600,000 150,000 250,000 75,000 75,000 50,000

Salvage cut 10,000 4,000 2,000 4,000 — —
Harvest 60,000 12,000 18,000 3,000 14.000 13,000

Commercial thinning 60,000 30,000 20.000 5,000 5.000 —

Precommercial thinning 50,000 20,000 15,000 7.500 7.500 —
Clearing or release 70,000 18,000 30,000 10,000 11.000 1,000
Stand conversion 50,000 10,000 20,000 7.000 7.000 6,000
Artificial regeneration 100,000 40,000 20,000 10,000 20.000 10,000
Total 1,000,000 284.000 375.000 121500 139.500 80.000

'Soil- and water-quality risk definitions.

I. During the recovery period of the activity. the waler-quality impact should be slight (suspended sediment less than 100
milligrams per liter) and soil erosion less than the rate of new soil development.

2. Water quality during the recovery period Of the activity ran be impaired {suspended sediment greater than 100 milligrams per
liters, but soil erosion should not exceed the rute of new soil development.

-
3

the silvicultural activity.

. Water-quality impact can be high and soil erosion can exceed the rate of new soil development during the recovery period of

4. Water-quality impact can be scrnous and soil erosion can exceed the rate of new soil development for = 10 20 years after

Treatment

5. Water-quality impact can be very serious and soil erosion can exceed the rate of new roil development tor more than 20 vears

after treatment.



A Common Link

The species composition, level of stocking,
and structural features of the stand directly influ-
ence the benefits derived from forests. The vege-
tative makeup of forestsand ranges can beviewed
as the common link for study of uses and use
interactions. Toillustrate, we know that herbage
and browse near the ground offer bothgrazing and
browsing opportunities to animals. By determin-
ing the kinds and amounts of herbage and browse
across extensive areas of forest land, we can
quantify acresavailable for wildlife use and deter-
mine if this use is compatible with timber pro-
ducrion.

Building Upon Existing Timber Inventory

For years, RKE has collected information on
trees 1.0 inch d.b.h. or larger, from a 10-point
cluster sample. In South Carolina, we measured
lesser vegetation at points |, 2, and 3 of each
10-point cluster. At each of these three sample
points. all vegetative layers are examined on a
plot with a 35-foot radius. Number of vegetative
layers. species composition, and relative amounts
are tallied. For each naturally occurring layer, a
stocking percentage based on a space occupancy
is determined. To estimate space occupancy,
each vegetativelayer ismentally divided intoindi-
vidual cubic feet of space, and the proportion of
these cubic feet which contain vegetation is esti-
mated.

Thetally of live trees madeon al 10 pointsis
used tocal culate the space that isoccupied by tree
crowns. The tree classifications that are used to
calculate crown volume are d.b.h., crown ratio
(percentage of total height containing green live
foliage), tree height, crown class (a measure of the
position of the crown in the stand), and tree stock-
ing. During data processing, the tally of trees 1.0
inch d.b.h. and larger from the 10-point cluster
sample is combined with the tally of lesser vege-
tation to produce a vegetative profile. The profile
in figure | depicts the vertical and horizontal
structure and illustrates how broad species
classes occupy the horizontal and vertical space
within the sampleacre.

One-Foot Sensitivity

Asacommon link, the vegetative profile will
be used by many different disciplines. The heights
of interest are quite variable (Lentz 1974), and we
could not anticipate al possible demands. We

therefore decided to produce profiles in which
values are estimated at I-foot intervals from the
ground to the tops of tree crowns. By combining
values for these individual [-foot layers on @ COM-
puter, we should be able to provide ali the infor-
mation most users witl want.

Broad Species Classes

Field data for vegetative profiles can be col-
lected by individuals with relatively little training
in identification of shrub, vine, and grass species.
Aftereach vegetative layer isidentified, the broad
classes of vegetation within the layer are re-
corded. The broad classes of vegetation recog-
nized are yellow pines, other softwoods, hard-
woods, tropicals, shrubs, vines. grasses and
grasstikes, and forbs and others (mosses. lichens.
etc.). Within each broad class, there is a detailed
list of species. Each species ligt includes a cate-
gory called " other."" A shrub species that cannot
be identified is simply recorded as " other shrub
species." Thisapproach allows the cruiser to re-
cord the proper broad-species-class code and to
account for the space occupied by every species
he can recognize.

Potential Values of Vegetative Profiles

Resultsfrom the vegetative profile study will
open up new avenues in resource evaluation.
Some potential usesare:

I. T oshow distribution of plant species.

2. Toshow thefrequencies of occurrence of

understory plants.

3. To determine general availability of

herbage and browse.

4. To estimate live understory and over-

story fuel for predicting fire behavior.

. To make inferences about water infiltra-
tion, surface runoff, water quantity, and
water quality.

6. To serve as a base for estimating weight

of lesser vegetation.

7. Tomonitor plant speciesdiversity, distri-

bution. and composition over time.

L

EVALUATION-SUBJECT APPROACH
TO ANALYSIS

There are no standard guidelines to follow in
the analysis of multiresource data. One approach
is to group the various data elements into subsets
pertinent to a particular evaluation subject. Over
the years, RRE’s involvement in limited studies
of deer browse, hydrology, and red-cockaded
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woodpecker habitat has provided some experi-
ence with the evaluation-subject approach. Ex-
perience gained from our studies and information
from elsewhere indicate that many itemstallied to
evaluate timber are equally useful for evaluating
other forest benefits.

We first identify those data elements having
common value to al the evaluation subjects.
These elements, which we call link variables, in-
clude items such as sample location, forest type,
stand age, stand size, stand origin, site descrip-
tions, and ownership class. Next, we add the
more specific data elements to their appropriate
evaluation subject. Here, a series of summary
cards has proven helpful. Each summary card
contains the basic link variables plus those data
elements pertinent to the particular evaluation
subject. These summary cards are used to de-
velop frequencies, distribution rates, relation-
ships, and correlations among the various re-
sources and eval uation subjects.

BIOMASSINVENTORY CONCEPT

For years, RRE in the Southeast has col-
lected biomass datafrom standing and felled trees
for producing volume prediction equations. Quite
recently, RRE modified its measurement pro-
cedure to include dl the components in a tree,
except the foliage and small twigs. Since addi-
tional data are being collected on lesser vegeta-
tion and foliage and twigs of larger trees, we can
predict total biomass for different forest condi-
tions. Wewill do additional subsampling to estab-
lish weight estimates. Total biomass asdefined by
RRE will not include roots.

Traditional State and regional inventories
have usually been designed to provide volume
estimates of wood from a I-foot stump to a 4.0-
inch-diameter outside bark (o.b.) for trees 5.0
inches d.b.h. and larger. This standard was estab-
lished in 1963. During the same year, a compre-
hensive standing- and felled-tree volume study
was incorporated into the inventory. The meas-
urement procedure was designed to identify the
stump and saw log portion, upper stem and top of
main stem and forks, and all usable limbs. The
only components not measured were minor limbs
(limbs not suitable for pulpwood) and tips of
usable limbs. This method of measuring trees
provided the necessary data for predicting the
standard merchantable volume.

Renewed interest in use of wood for energy
and trends toward whole-tree use created a need

for measures of the volume in trees 1.0 to 4.9
inches d.b.h., and in al limbs of trees 5.0 d.b.h.
and larger. In 1975, measurement procedures
were modified to include saplings and dl limbs.
The details for measuring standing trees are pro-
vided in another publication (Cost 1978b).

Since al components of trees 1.0 inch d.b.h.
and larger are being measured. total-tree volume
can be estimated. Cubic volume in the stump.
main stem, forks, and limbs of merchantable trees
can bedisplayed. Volume in saplingscan either be
included or excluded. Cost (1978a) pointed out
that 30 percent of the total hardwood volume in
the mountains of North Carolina was in saplings
and in stumps. tops, and limbs of trees5.0 inches
d.b.h. and larger.

From cubic volume, weight can be esti-
mated. Steps havealready been taken to assemble
conversion rates by species. Once this is accom-
plished, RRE can report timber statistics in both
weight and volume.

The data being collected on vegetative pro-
files will provide estimates of the quantity and
distribution of lesser vegetation in the understory
and of treefoliage and small twigs in the midstory
and overstory. If it isdecided that total biomassis
the main objective, we could develop weight esti-
mates of the lesser vegetation and tree foliage by
subsampling a variety of forest conditions. At
each subsample location, the vegetation within a
known space could be clipped and weighed.
Weight conversions could be developed and ap-
plied to the entire population for biomass esti-
mates.

INFORMATION MANAGEMENT

The timber and nontimber data collected in
South Carolinacan beassembled and presented in
many different ways for a wide array of users.
Many typesof tables and charts can be generated
and presented in RRE reports. In addition, by
screening the data base, estimates of acreage
meeting certain requirements can be generated on
request.

In 1970, RRE Project Researchers at the
Southeastern Forest Experiment Station made a
breakthrough in both the storage of dataand the
retrieval of information. The result was a Forest
Information Retrieval (FIR) system which pro-
vides information on a customized basis. The
breakthrough in mass storage and retrieval per-
mitted usto screen and interrogate our active data
base as needed. The FIR system is a specialized






set of advanced computer programs that searches
RRE data tapes and compiles customized forest
resource information. With the system, requests
that previously required weeksor monthsto com-
pile can now be processed in a fraction of the
previous time and at a reasonable cost. The sys-
tem is currently geared to provide up to 44 tables
of forest resource information, dl clearly labeled
for the analysis of any geographic area in the
Southeast. The user of the system can have the
information compiled in three ways. (1) whole
counties grouped together, (2) circular areas
around a specified point, or (3) irregular bound-
aries within a closed traverse of short line seg-
ments. In addition to the FIR System, we rou-
tinely present resource data in tables for States
and for Survey Units (major subdivisions of
States). A Unit report contains mainly statistical
tables and is meant to rapidly convey basic find-
ings. Tables in Unit reports provide data by
county. The State report contains the 26 standard
tables and meets all other requirements of the
RRE Handbook. It is released within 1 year after
fieldwork is completed. This report includes a
thorough analysis of the timber situation for an
entire State.

The presumption in the standard-table ap-
proach is that most significant combinations of
datacan be compiled in a predetermined form that
will satisfy both current and future needs. This
approach has not always proved adequate in
answering new questions. By storing the basic
data in a highly accessible form, a screening
process can be used as needed to answer specific
questions or to produce a chart. Figure 2 is one
example of a screening which depicts the oc-
currence of loblolly pine on rolling upland sitesin
the Southeast.

The multiresource inventory will obviously
generate numerous records and a tremendous
amount of data dealing with many resource uses.
To disseminate the wealth of new information, we
will expand our FIR system, analysis, and report-
ing to accommodatethefull range of forest values
and uses.

WILDLIFE HABITAT RANKING METHODS

Earlier work by Lentz (1974) showed that
plot data from broad-scale inventories can be
used to rank habitat suitability for certain ani-
mals. Since a number of wildlife-related attributes
were observed and measured in the South Caro-
linainventory, we decided to develop a screening

process which would rank each plot in termsof its
habitat suitability. A review of the literature re-
veadled that habitat criteria were available for
game animals. but generally lacking for nongame
birds and animals. Several wildlife experts were
asked to provide habitat criteria for as many dif-
ferent birds and animals as possible. From their
responses and from available literature, we as-
sembled enough detailed datato develop screen-
ing criteria for 12 animal species or species
groups.

1. Gray squirrel

2. Grouse

3. Bobwhite quail

4, Turkey

5. Pileated woodpecker
6. White-tail deer

7. Red-cockaded woodpecker
8. Beaver

9. Cottontail rabbit
10. Small mammal group
I'l. Raccoon
12. Wood duck

We decided to use two types of screening
because some birds and animals are highly spe-
cialized in their ecological preferences. The two
methods were:

Ranking method. — This method is used for
all animalsthat do not have specialized needs. For
each wildlife species, aset of habitat variablesare
described. Each variable is graduated from good
to poor and assigned a numerical value. The hab-
itat of each forest condition sampled is ranked
either good, fair, or poor for a particular wildlife
species, based on the total accumulated points
from its habitat variables. The ranking criteriafor
gray squirrel are presented as an example (fig. 3).

Discrete method. — This method is used to
determine habitat suitability for beaver and red-
cockaded woodpeckers. Only good, Pair, and no
habitat classes are considered for beaver. For the
red-cockaded woodpecker, a remnant-tree class
was included with the good, fair, and no habitat
classes. To qualify as good, every attribute of
good habitat must be present. If any attribute is
missing, the next lower classisconsidered, and so
on. The screening of habitat suitability is very
dependent on structural featuresof the stand. For
screening, five distinct vegetative layers were
recognized:

Oto | foot
| to5feet

1. Ground layer
2. Shrub layer



Figure 2.—RRE sample plots assigned lobloity pine type on rolling upland sites in the Southeast.



GRAY SQUIRREL HABITAT CRITERIA

Habitat Variable
1. Forest type and stand age—

Point Value

a. bottomland hardwood types 41+ years; other forest types 61+

years

b. bottomland hardwood types 25 t040 years; other forest types

41to60years

¢. bottomland hardwood types 16 to 24 years; other forest types

21to40vyears

strata—

a. 26 percent or more
b. 11 to25 percent

c. 1to 10 percent

strata—

a. 76 percent or more
b. §1to 75 percent

C. 26to50 percent

Strata—

a. 81 percent or more
b. 51t080 percent

c. 21to50 percent

V egetative stocking of desirable speciesin the midstory by [-foot

V egetative stocking of total vegetation in the overstory by |-foot

V egetative stocking of hardwoodsin the overstory by I-foot

- N W

Habitat Rank Determination

Habitat Rank Code Total Accumulated Points
Good 3 9to 12
Fair 2 5to08
Poor | 1to4
No habitat 0 0

Figure 3.—Habitat criteriafor gray squirrel.

3. Understory 5to 15feet
4, Midstory 15to 30feet
5. Overstory 30+ feet

The level of stocking within a vegetative
layer isone of the key criteriafor evaluating hab-
itat by the ranking method. Levels of stocking
within alayer were analyzed in two ways.

1. Stocking by I-foot strata
Each I-foot zone within a designated
layer is examined for a specified level of
stocking. Either stocking of al vegeta-
tion or that of desirable species can be
analyzed.
Stocking percentage withinalayer
This stocking concept pertains to the
guantity of vegetation that occupies the
entirelayer.
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TIMBER MANAGEMENT
ANDTREATMENT

During the fourth inventory cycle, started in
1966 and completed in 1977, a number of improve-
ments were made to provide a more complete
pictureof the region's timber resource. We classi-
fied theforest in waysthat permitted evaluation of
opportunities for increasing timber supplies. Two
significant changes were made to improve forest
resourcesevaluation. These included: (1) measur-
ing stand age to nearest year, and (2) adding
several new variables to enhance the identifica-
tion of treatment opportunities. A few examples
of significant improvements are summarized
below.



Stand History

A procedurefor classifying stand history was
developed and added to RRE in 1970. This new
approach provided information previously lack-
ing on levels of forestry activity and the geo-
graphic location of various forestry practices.
Activities such as harvesting, thinning, high-
grading, and natural disturbance were identified.

Treatment Opportunity

Treatment opportunities and the related
factors limiting or influencing such opportunities
have been indirectly considered by RRE for many
years. In 1970, a procedure was added to spe-
cificaly identify and quantify forest areas by
treatment opportunity classes. Some of the
classes recognized are salvage, harvest, thinning,
TSI, regeneration. Results indicate the value of
this information in making statewide and regiond
evaluation of opportunitiesfor increasing future
timber supplies. For areas covering several coun-
ties, this information provides a guide for
planning and a basis for alocating program
efforts.

Sampling One Condition

When fixed-area plots and single-point vari-
able plots were used in the Southeast, procedures
were developed for minimizing overlap through
the shifting of plot centers. When the 10-point
cluster plot was adopted in 1963, provisions were
made for substituting points for those which fell
outside the commercial forest, but the shifting of
points to keep the effective sampling area within
one forest condition was discontinued. A special
plot classification in the fourth inventory of
Georgia indicated that about one out of every
three samples straddled two or more distinct
forest conditions. When overlap or straddling is
permitted across plantations and natural stands,
distinct types, sites, or stand sizes, unrealistic or
nonexistent conditions are portrayed.

A study in central Georgiaof only those plots
contained within a single condition indicated that
estimates of average volume per acre did not
change significantly. These findings resulted in
changing procedures so that each sample plot is
confined within the forest condition identified by
point 1.

Stand Age

Another recent improvement in inventory
techniques is the redefining of stand age. RRE
field crews had difficulty in classifying stand age
at sample locations. Causes for this difficulty
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were: (1) sample plots were allowed to straddle
two or more conditions, and (2) a wide range of
tree diameters at given sample Locations misled
field crews into assigning a mixed age.

In 1972, several steps were taken to enhance
the validity of the stand-age classification:
(1} even-aged management was assumed at each
sample location, (2) each sample plot was con-
fined to a single forest condition identified by
point 1 of a 10-point sample cluster, (3) stand age
was based on stocking of trees which could be
featured together in timber management, and
(4) greater emphasis was placed on making an
adequate number of increment borings for deter-
mining stand age. The results of these adjust-
ments are reflected in a report titled ** Stand-Age
Profile of North Carolina's Timberland"" (Knight
1977).

Stand Characteristics

Like stand age, other stand classifications
were modified or redefined in order to better
describe theexistingforest conditions. One useful
stand classification that was modified was stand
origin. It is used to identify plantations and to
separate them into useful categories. Other modi-
fications were made to the stand size and seed
source classification. For years, RRE field crews
recorded only one stand size, either sawtimber,
poletimber, sapling and seedling, or nonstocked.
Since most forest stands except pine plantations
have two size classes, the stand size classification
was expanded to reflect both the primary and
secondary size class of the dominant and preva
lent stems on the sample acre. Seed source was
redefined to indicate the presence or absence of
suitable seed trees by species class. The suita-
bility of a particular species as a seed source is
dependent upon its squarefeet of basal area on the
sample acre.

Availability Factors

Physical factors prevent intensive culture on
some commercial forest land. As part of the in-
ventory, a number of key variables were meas-
ured and added to the data base for screening
purposes. These key variables can be used to
answer questions that have economic implica
tions. For instance: How many acres of pinesites
are suited to mechanical site preparation and
planting? How many acres of forest land in need
of silvicultural treatment would require relatively
little road construction to make them accessible
for mechanical planting? How much area and
volume would be excluded if smal drains and



narrow Sstream margins were not available for
commercial timber production because of en-
vironmental concerns? There are additional ques-
tions that can be answered with the variables col-
lected in the South Carolina inventory. Some of
the key variables are:
® Accessibility (Describesthe degree of dif-
ficulty involved in moving men and equip-
ment to the edge of a forest stand)
® Operability (Identifies stands which pre-
sent special management problems due to
water conditions or steep slope)
® Slope
® Aspect
e Physiographic class (Based on soil,
terrain, soil moisture, slope, and other
nonvegetativeconditions)
e Shape of forest condition
e Sizeof forest condition

EVALUATION SUBJECTS

A multiresource inventory can be regarded
as a single integrated activity during planning and
data collection. In analysis and interpretation,
however, the entire inventory becomes too un-
wieldy; a breakdown into specific subject areasis
a practical necessity. This separation allows the
computer systems analyst and the resource anal-
yst tofocus attention on one data subset at atime,
and it permits specialists to examine the data in
their areas of expertise. It can also lead to better
balanced and more uniform analysis and evalu-
ation of various resource uses. We do not imply
that each evaluation subject should begiven equal
space or time, but rather that each subject should
be separately and fully considered. Some of the
possible categories for separation are listed and
described below.

LAND BASE

A clear definition of the land base for renew-
able resources including physical extent and lo-
cation is necessary for a rational inventory. The
inventory should identify specific areas with vari-
ous specific resource-use potentials. We define
the land base to include both land and inland
water falling within the recognized political
boundariesof each State.

Thereare many advantages in havingasingle
common land base for evaluating all the renew-

able forest and rangeland resources. It avoids
overlaps and gaps when the resources are com-
bined, and it reducesinventory costs by eliminat-
ing duplication of field effort. Use of asingle com-
mon land base also improves measures of use
interaction.

The South Carolina inventory is designed to
provide a broad range of information about the
land base. It provides area statistics by land-use
class at the county, survey unit, and State level.
Trends in land use are measured both from aerial
photographs and from permanent ground
samples. The periodic remeasurement of perma-
nent samples in al land-use classes provides a
compl ete measure of change which can be used to
evaluate impacts of resource use. The following
evaluation subjects are al tied directly to this
common inventory land base.

TIMBER

The objective of a timber-oriented inventory
isto produce areaand volume statisticsin a useful
form for analysts, managers, planners. and
decisionmakers. The familiar timber resource re-
ports usually contain tables of statistical informa-
tion by forest type, ownership, site class. stand
size, etc. The new multiresource inventory will
not reduce the amount of timber data being col-
lected. Collecting timber and nontimber data
simultaneously will probably significantly in-
crease the amount of useful timber-related infor-
mation.

Some new information on timber is being
collected as part of the multiresource inventory.
New items include stand history, which is coded
in terms of treatments and disturbances since the
previous inventory. The condition of the forest at
each sampling point is used to determine a treat-
ment opportunity based on a set of standardsfor
the Southeast. The structure of the forest at each
sample is completely measured to enhance the
classification and description of forest stands for
management purposes. Several new variables de-
scribe the physical factors limiting harvest, treat-
ment, and management of portions of the com-
mercial forest. These chat-acteristics include
slope, aspect, accessibility, size of condition.
operability, physiographic class, and a better
measure of the stocking. Other improvementsand
refinements in inventory techniques have been
made in recent years. including items such as
stand age, stand origin, and seed source.



WILDLIFE

Wildlife-related information in the new in-
ventory isconfined to measuring, classifying, and
evaluating habitat. Our sampling process is well
suited for estimating the amounts of forest and
rangelands that have the vegetative structure,
species composition, and special features re-
quired by a given species of wildlife. In contrast,
our proceduresare totally unsuited for estimating
populations of individual wildlife species. For
wildlife habitat, we measure the vegetative struc-
ture, composition, and density in the overstory,
midstory, and understory to estimate the abun-
dance and distribution of wildlife plants and the
adequacy of the vegetative community to provide
cover, shelter, nest sites, and foraging substrate.
We also note the presence of cavities and snags,
which are extremely important to certain species
of wildlife. Other special features recorded in-
clude cover items such as holes, caves, dens,
brush piles, and hollow logs. The presence of
water isalso recorded in various ways to improve
the description of forest habitats.

Individual wildlife species range over areas
from a few feet to many miles. Some species
require specific habitat conditions, while others
adapt well to a wide range of conditions. Some
species migrate, while others remain in one area
throughout their lives. There are also numerous
variationsinfood requirements. sensitivity to dis-
turbance, and living space needs. Some species
spend most of their time below ground, some
prefer ground level, and somefavor selected veg-
etative layers above ground. This high degree of
variation in species habitat selection makes the
inventory task extremely complex.

T o help organize our thinking about wildlife
habitats, we have recognized five broad classes of
vertebrates.

I. Migratory Species— Species that use a
particular forest condition seasonally outside of
the breeding season.

2. Threatened and Endangered Species—
Species given special status and protection be-
cause of unsatisfactory population levels.

3. Recluse Species—Species that require
large, remote, solitary, or secluded areas of un-
developed orisolated forest. They are sensitiveto
development and encroachment of civilization.

4. Adaptable Species—Species that do not
require a single specific habitat but are highly
flexible and can successfully shift from oneforest
condition to another. Species may thrive in di-
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verse or mixed forest conditions.

5. Sensitive Species— Species that require
aspecial combination of habitat characteristicsto
survive'and reproduce. These species are very
sensitive to habitat disturbance.

Our inventory methods are poorest for quan-
tifying habitat of migratory species. The threat-
ened and endangered group includes speciesfrom
the other groups and is actually not a separate
inventory problem. The reclusegroup isprobably
better suited to in-place mapping than to broad-
scale inventory sampling. The remaining two
groups are the largest and our procedures are
probably suited to them. The suitability of habitat
for sensitive species can be ranked by screening
for certain attributes at each sample location.
Adaptable wildlife species probably do best
where a diversity of conditions is present over a
small area.

RANGE

Before the range resource can be evaluated.
the land base suitable for range must be deter-
mined. Sufficient forage for grazing of livestock is
present in a wide variety of situations. In the
Southeast, the land-use classes of major impor-
tance to range evaluations include forest lands,
natural range, and marsh, which are classed as
forest and rangeland, as well as improved pasture
and cropland. which are excluded from our in-
ventory responsibility. The inventory will deter-
mine the current area in each land-use class and
also measure the rates of change and trends in
area.

Within land-use classes. we are measuring
the quantity. quality, and distribution of vegeta-
tion suitable for livestock forage. In addition. wc
are noting fencing, burning, and current utiliza-
tion. Our inventory will also show that water isa
limiting factor. A few plants are poisonous or
noxious to livestock and can be identified as a
limiting factor to range use. Other species of
plants are preferred or are of special importance
to livestock and can be rated accordingly.

RECREATION

Our survey crewswill note evidence of recre-
ational uses such as hunting. tishing. and camp-
ing, for which signs can be found. Other recrea-
tion-related inventory information includes the
presence of various types of trails. posting of
forest land, and the presence of water. General






information that may prove valuable in judging
recreation potential includes slope. soil texture,
land-use pattern. accessibility. and a complete
description of the vegetation present at the
sample location.

SOILS

A limited amount of information on soils is
being collected during the inventory so that cer-
tain soil characteristics can be directly related to
other resource data at ground sample locations.
The soils portion of the inventory was carefully
designed to prevent any duplication of effort or
overlap with the soil surveys being conducted by
the Soil Conservation Setvice. One of our pri-
mary goals is to be able to inventory environ-
mental impacts due to managementactions which
disturb the site. We are tallying a rough estimate
of soil texture which, combined with slope, can be
used to rank areas into erosion-risk classes. Other
information recorded includes soil structure,
compaction, and position on slope. Together,
these soils characteristics are useful in judging the
relative stability of the site. The inventory also
includes information on litter depth, humus
depth, percentage ofbare ground, and acomplete
description of the vegetative cover.

WATER

For inventory purposes, water is treated both
as a separate land-use class and as a special char-
acteristic of the forest. As a land-use class, water
is separated into lake-like and stream-like cate-
gories. It is further classified as to size or width
and as fresh or salt water. The amount, kind, and
distribution of water directly influence many of
the other evaluation subjects such as timber, wild-
life, recreation, and range.

Water in or near a site may enhance its value
for a particular use or create a management prob-
lem, dependingupon the use being contemplated.
The inventory therefore describes the proximity
of water to the forest and rangelands being
sampled. We distinguish between temporary and
permanent water and estimate average depth of
temporary water.

The presence of water is used to evaluate the
suitability of the forest in meeting the needs of
wildlife, recreation, and livestock. It is also
treated as a limiting factor to timber management
and harvesting operations. And it is a critical in-
put to the next evaluation subject—fisheries.

FISHERIES

Forest and range activities can influence the
quality of fish habitat. As described in the preced-
ing segment, the inventory measutes the amount,
kind, and distribution of water. This information
on inland waters should help in evaluating fish-
eries. Other useful inventory information in-
cludes the proximity of water to various forest
disturbances and the degree of erosion taking
place.

BIOMASS

The estimation of total biomass as defined by
the ecologists is not our goal. We do not deal with
roots, insects, birds nests, or other matter of a
similar nature. Thus. we can only estimate the
biomass of aboveground woody fiber. We can
categorize this material by species. structure. and
space occupied. Despite the restrictions, our bio-
mass totals should prove useful because they in-
clude a very high proportion of all aboveground
biomass. And the data are being collected uni-
formly across the entire State.

Traditional timber inventories have usually
been designed to estimate only the volumes of
material meeting certain merchantability stand-
ards. Large quantities of lower value material
have been excluded. The South Carolina inven-
tory, therefore. will provide a more complete
measure of the forest biomass.

A comprehensive standing- and felled-tree
volume study was initiated in the Southeast in
1963. The results provide the basic data needed to
determine volumes in sapling-size trees (trees 1.0
to 4.9 inches d.b.h.) and in stumps, tops, and
limbs of trees 5.0 inches d.b.h. and larger. The
lower quality trees, commonly called rough trees
and rotten cull trees, can also be included in these
volume summaries. Wood volume, bark volume,
or acombination of wood and bark volume can be
presented.

The remaining step in estimating biomass is
to convert volumes into weights. A separate effort
is now underway to find the best available con-
version rates for the various species of trees found
in the Southeast. Precise conversions of volume
to weight will require additional work because of
variations in wood and bark, tree size, location
within the tree, and geographic location.

Data being gathered on understory vegeta-
tion include the quantity, distribution, and space
occupied by various species of tree seedlings,



shrubs, vines, grasses, and forbs. These data will
provide a basis for estimating additional vegeta-
tive mass.

ECOLOGY

Since inventory coverage is very broad, it
seemsdesirable to examine the datafrom apurely
ecological standpoint. Information on the vegeta-
tivestructure of al theforest lands in South Caro-
lina offers a unique opportunity to study ecologi-
cal relationships on a very broad scale. The in-
ventory will provide a picture of the composition
of overstory, midstory, understory, shrub layer,
ground layer, and various combinations on a
statewide basis. The inventory will also provide
data on species associations, and the occurrence
of trees. shrubs, vines, grasses, and forbsat vari-
ous stages of succession. It will identify recently
disturbed areas and the vegetative responses to
those disturbances.

A new procedure for displaying and ana-
lyzing the vegetative composition and structure of
individual sample areas or aggregates of many
sample areas is called the vegetative profile. This
technique, explained in greater detail elsewhere
in this Paper, is an example of how the massive
amount of detail data being collected can be com-
bined into a single clear display of the ecological
structure of forest vegetation:

BOTANY

There are many aspects of the multiresource
inventory that are of special interest and vaue to
botanists. Theinventory will show how the distri-
bution of individual plant species is associated
with various site conditions and other species.
Understory species such as honeysuckle, kudzu.
and poison ivy are of considerable interest be-
cause of their potential to create problems. The
distribution associations of many other plantsare
in need of validation and confirmation. Botanists
are also concerned about trends in the quantity
and distribution of certain plants. Information ob-
tained from the remeasurement of permanent
samples will be useful in assessing trends and will
help in the selection of plant speciesasthreatened
or endangered. In some cases, a plant species may
be removed from the threatened and endangered
list if it can be shown that its distribution is ac-
ceptable and its population trends are stable or
increasing.

USE INTERACTIONS

Since our resource base is finite, all uses
interact to some degree. In resource inventories
and evaluations, therefore, interactions must be
considered whenever two or more resource uses
are being analyzed. Not al interactions are neces-
sarily bad or harmful. Some can be harmonious
and compatible. Over long periods, however, the
tendency isfor use interactionsto be competitive
and to generate conflicts.

The evaluation subjects discussed in this sec-
tion are the uses which tend to interact. The most
visible interactions involve timber, wildlife,
range. recreation, and acomposite of soils, water,
and fisheries. A given piece of forest land cannot
simultaneously support two or more uses which
require conflicting management actions. The role
of inventory is to gather and display the infor-
mation needed to select a desirable balance of
forest use. Measuring and classifying the forest as
asingle entity establishes a common data base to
which specialized information about individua
resources can be added.

In theory, use interactions can be thought of
asa matrix in which each use interacts with every
other use, both singly and in combinations. This
model is very complex and suggests many anal-
ysesthat are of very little interest. Furthermore, it
fails to recognize the practical and biological sig-
nificance of the timber overstory inforests. In the
Southeast, timber is the intended product of most
managed forests. In addition, the condition of the
timber overstory largely controls the biologica
process beneath. in our first analyses of inter-
actions, therefore, we will focuson timber's rela-
tion to other uses. The data will be organized to
show the impacts and trade-offs that might be
expected if timber production is maximized.
Maximizing timber production would require
harvesting, regeneration, and treatment strate-
gies that may haverather serious impactson wild-
life, range, recreation, and the quality of the en-
vironment. On the other hand, the constraining of
timber in favor of increases in the other uses can
be evaluated in terms of reduced forest products
output at higher prices. This approach does not
make any attempt to evaluate use interactions
between wildlife and range or recreation and en-
vironmental factors.

INFORMATION MANAGEMENT

The multiresource inventory described here






will obviously generate numerous records and a
tremendous amount of data that must be properly
managed before it can befully analyzed and eval-
uated. The bulk of these dataisrecorded on forms
in the field, then transferred onto data cards and
magnetic tapefor processing and storage. A num-
ber of specialized processing systems are used to
convert the raw fied data into final data storage
records. Each system iscomposed of several indi-
vidual computer programs which perform a set of
mathematical and logical transformations as the
data pass through the computer. Thefina records
are sorted and stored for later use in the RRE
master data base. This data base contains the
accumulated inventory data for the five South-
eastern States.

The primary test of an information manage-
ment system, however, is its ability to retrieve
information in desirable forms. If the mass of data
produced by aninventory can be retrieved rapidly
informssuitablefor a variety of analysts. such as
providing customized responses to many differ-
ent users, it has passed the test.

The FIR system used by RRE in the South-
east isahighly advanced user-oriented systemfor
mass data storage and retrieval. It is designed to
provide rapid retrieval of inventory information
on a customized basis. The methods for storing,
cataloging, updating, and retrieval are all com-
mon enough. The unique aspects of the system
are that it is relatively inexpensive to operate and
has proved to be both flexible and dependable.

THEROLEOFTECHNIQUES

Research on inventory techniquesisahighly
specialized activity that can be conducted during
multiresource inventories. This research requires
a unique feel for what is needed, suitable, practi-
cal, and possible, coupled with an ability to make
thingswork.

The initial step in techniques research is to
identify needs and recognize opportunities. This
requires athorough grasp of inventory objectives,
an appreciation of information needs, an under-
standing of priorities, and considerable expertise
in inventory methods. Items selected for study
should have high priority, be within the scope of
the inventory objectives, and be amenable to
solution.

The next step is to judge the suitability of
existing methods and procedures. Quite often an
inventory need can be met by adapting or modi-

fying a piece of equipment, a field-measurement
procedure, or a computer program rather than
developing a totally new item or procedure. An
entirely new technique must be taught to field
crews, as must the use of new equipment. Hence,
use of an existing procedure, method, or tool
often saves alot of timeand money.

Where something new is needed, its devel op-
ment requires innovation and the forming of new
concepts. This process is like that of other re-
search; success requires both thought and per-
sistence. A newly conceived procedure is usualy
incomplete and lacking in detail. Additional de-
velopment isusually required beforeitisready for
testing.

All new methods and procedures do not re-
quire the same degree of testing. Some are so
straightforward that it is obvious to inventory
specialists how well they will work and the prob-
lems that might develop. Other methodsand pro-
cedures do, however, require extensive field
testing and possible modification before they be-
come part of the regular inventory.

DISPLAY OFRESULTS-EXAMPLES

Multiresource dataare now available for one
of the three Survey Unitsin South Carohma—the
Piedmont. In this chapter we illustrate the kinds
of information available for this Region. We
emphasize that these illustrations are only a few
examples. Upon completion of theinventory, we
plan to make acomprehensive and balanced anal-
ysis of al the datacollected.

Initial estimates of forest and nonforest areas
in the Piedmont Region were developed from
classification of 23,831 sample clusters systemati-
cally spaced on aerial photographs. Field crews
verified the photo classifications on the ground at
1,614 of the 16-point clusters. A linear regression
was fitted to the data to develop the relationship
between the photo and ground classifications.
This procedure provided for adjusting the initial
estimates of areafor changein land use since date
of photography and for photo misclassifications.

The Piedmont Region of South Carolina en-
compasses more than 6.8 millionacresof land and
water. The inventory provided a breakdown of
this total areainto meaningful land classes (table
2). Forest occupied almost 4.6 million acres, or
two-thirds of the total area. By county, per-
centage of total area in forest ranged from 85
percent in Fairfield County to only 42 percent in



Anderson County (table 3). Anderson, Spartan-
burg, and Greenville Counties each have sizable
urban centers. In addition, a large part of Ander-
son County wasinundated by L ake Hartwell, one
of several major reservoirs in the State. As of
1977, less than 1 percent of the forests in the
Piedmont had been withdrawn from timber use,
as indicated by the productive-reserved forest
classification.

Tabte 2.—Total area, by land classes. Piedmont of South

Carolina, 1977
Land class Acres Percent

Commercial forest 4.528.036 66.3
Productive-reserved forest 38.746 0.6
Other forest — —

Total forest 4,566,782 66.9
Cropland 580,348 85
Improved pasture 728,065 10.7
Natural range — —
[die farmland 161,337 2.4
Other farmland 94,316 14
Marsh 2.319 "
Urban and other 510,612 7.5
Water 179,261 2.6

Total nonforest 2,256,258 331
All classes 6,823,040 100.0

'Less than . | percent.

Over the past 40 years. Forest Survey has
monitored extensive changes in land use in this
Region. Forest Survey first inventoried the
Region's forests in 1936. At that time, forests
occupied only 3.2 million acres or less than half of
the total area; about an equal acreage was in agri-
cultural use. Between 1944 and 1969, according to
Census of Agriculture statistics, the Region ex-
perienced a reduction of more than 1.2 million
acres in cropland harvested. A strong correlation
between the age distribution of pinetimber stands
in 1977 and the timing of these reductions in crop-
land harvested confirms that much of this crop-
land reverted to pine forests. This successional
reversion from cropland to pine timber accounts
for today's concentration of pine timber stands in
the younger age classes(table4). Over time. hard-
wood speciestend to develop in the understory of
these pine forests and without substantial inter-
vention by man will gradually replace the pines.

Table 3.—Counties ranked by percentage of total area in
forest. Piedmont of Soutk Carolina, 1977

~ In forest
County
Area Percent
[} |
P YU £ % I

Fairfield 453,120 386,015 85.2
Union 329,600 272.386 82.6
McCormick 257,920 207.036 80.3
Chester 376,960 290,814 77.1
Newbherry 415,360 315,829 76.0
Edgefield 309,760 234.637 75.7
Lancaster 325,120 235933 72.6
Greenwood 293,120 206.286 70.4
Abbeville 325760 220.533 67.7
QOconee 424 434 284,380 67.0
Laurens 460,800 305,701 66.3
Pickens 325.626 214,980 66.0
Saluda 288,000 187.758 65.2
Cherokee 22.800 155.752 61.6
York 446.080 269.252 604
Greenvitle 508.800 299.821 58.9
Spartanburg 532,480 271.268 50.9
Anderson 197.280 208.201 41.9

All counties 6,823,040 4,566,782 66.9

We contend that this is the kind of information
needed to make assessments.

For evaluation purposes, we need to relate
thetimber component of theforest resourceto the
distribution in table 4. On the 4.5 million acres of
commercial forests in the Piedmont, the solid-
wood content between a I-foot stump and a 4-inch
top of al live trees 5.0 inches d.b.h. and larger
averaged 1,462 cubic feet per acre (table5). The
sawtimber component of this timber inventory
averaged 3,750 board feet per acre' (table 6). In
addition, these forests contained an average of
664 saplings per acre (table 7). Together tables 5
through 7 quantify the distribution of timber by
stand-age class and forest types. Whet-e needed.
these distributions can be further refined by
ownership and site classes and can be developed
for smaller geographic areas within the Region.

Wildlife evaluations can be based on quanti-
ties of forage in various vegetative layers or on
values assigned to plots as habitat for certain
species. Here we show the ranking of gray
squirrel habitat suitability and a screening of po-
tential red-cockaded woodpecker habitat.

Our plot data on gray squirrel habitat for the
Survey Unit show that conditions are best for this
animal in the hardwood-forest type (table 8 and
fig. 4). By county. the proportion of commercial



Table 4.—Area of commercial forest land by stand-age class, by forest types,
Piedmont of South Carolina, 1977

Stand-age Forest type
class All .
(years) Pine Natural Oak- Upland | Lowland
types ; ; i
plantations pine pine | hardwood | hardwood
............................... ACFES. i e,
0-9 577,094 153,051 113,014 17,216 189,619 4,194
1019 495,296 148,603 224,492 38,661 75,919 7.621
20-29 650,273 77,260 434,591 59,250 66,936 12,236
30-39 866,408 16,750 448,262 148,606 212,990  39.800
40-49 948,661 10,266 372,643 151,931 389,396 24,425
50-39 587,657 — 173,580 88,800 320,527 4,660
60-69 212,133 — 51,183 33,605 108,405 18.940
70-79 87,983 — 19,516 22,346 42,783 3,338
80+ 102,531 — 12,642 13,095 63 481 13,313
All classes 4,528,036 405,930 1,849,923 673,600 1,470,056 128,527

Table 5.— Average volume of all live timber? per acre of commercial forest land by
stand-age class, by forest types, Piedmont of South Carolina, 1977

Stand-age Forest type
class All .
types Pine Natural Qak- Upland | Lowland
(years) plantations pine pine | hardwood| hardwood
....................... .... Cubic feet .....
0-9 202 51 242 258 266 —
10-19 833 1,422 645 527 476 986
20-29 1,266 1.943 1,187 1,039 1.181 1,462
30-39 1,552 3,000 1,590 1,307 1,432 1,983
4049 [,889 2,854 2,100 1,615 1,729 2,433
50-59 1,985 — 2,184 1,770 1,923 2,149
6069 2,171 — 2,165 2,326 2,001 3,028
70-79 2,184 — 2,623 1,749 1,957 4,641
80+ 2,209 — 1651 2,177 2,006 3811
All classes 1,462 1,144 1,487 1,260 1,524 2,300

"Trees S.0inchesd.b.h. and larger.

forest qualifying as good habitat ranged from 55
percent in Anderson County toonly 18 percent in
Chesterand Fairfield Counties (table9).

Previous estimates of the extent of habitat
suitable for the red-cockaded woodpecker have
been based largely on limited field studies, local-
ized surveys. and generalized forest types. In
1975. a new estimating procedure was developed
using RRE data to systematically identify favor-

able red-cockaded habitat across the entire
Southeast. Wildlife experts knowledgeable about
habitat requirement3 of the red-cockaded wood-
pecker provided descriptiveinformation. Thefol-
lowing criteria were used to scan computer tapes
of recorded plot data: commercial forest land.
pine forest types. sawtimber stands, stand age of
40 yearsor more. and basal area of 20 square feet
or more.



Table 6.— Average volume of sawtimber per acre of commercial forest land by
stand-ageclass. by forest types. Piedmont of South Carolina, 1977

Stand-age Forest type

class All .

(years) types ng Nqurd ng- Upland | Lowland

plantations pine pine | hardwood| hardwood
............................ Board feet! e

0-9 313 — 405 480 397 —
10-19 1.345 1.802 1,110 1,675 853 2,006
20-29 2,243 3,233 2.281 1,198 1,876 2,109
30-39 3.674 10,890 4,086 2,554 2,925 3,627
40-49 5,166 11,262 6.864 3,947 3,693 6.835
50-59 5,775 — 7,632 4,504 5,053 3,155
60-69 7,276 — 8,374 8,555 5,932 10,494
70-79 7,516 — 10,649 5,512 5,660 21.706
80+ 7,940 — 7.057 9,161 6,241 16,093
All classes 3,750 2.072 4,201 3,102 3,659 6,630

‘International '4-Inch Rule

Table 7.— Average number of saplings' per acre of commercial forest land by
stand-age class. by forest types. Piedmont of South Cat-olina. 1977

Stand-age Forest type
class All .
(years) types Pi ne Natural Oak- Upland | Lowland
plantations pine pine | hardwood | hardwood
.............................. Number .........
0-9 487 42 721 492 360 100
1015 771 535 851 1,044 906 450
20-29 796 318 865 1,129 633 567
30-39 734 400 768 788 730 300
4049 626 250 627 791 590 300
50-59 643 — 686 621 630 200
6069 527 — 592 720 522 500
70-79 574 — 525 720 522 500
80+ 496 — 533 766 467 333
All classes 664 442 751 743 596 386

"Irees 1.0to 4.9inches d.b.h

The screening procedure was done in steps.
Wefirst identified all sample plotsassigned a pine
forest type (fig. 5). We sequentially added addi-
tional criteria, eliminating plots each time until all
the constraints had been imposed. Then, a fina
map (fig. 6) and statistical table (table 10) were
generated.

Habitat the

variables for red-cockaded
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woodpecker are being refined. After these refine-
ments are made, the data can be rescreened for
improved estimates of suitable habitat.

For range, we can relate the forage com-
ponent of theforest resource to broad forest type
and stand age. For al forest types, forage yield is
high when stands are established and decreases
rapidly to age 20 (fig. 7). At this time, the tree



Table 8.—Gray squirrel habitat suitability by stand-age class. by forest type,
Piedmont of South Carolina, 1977

Forest type
Stand-age All
class classes Pine Natural Oak- Hard-
(years) plantations pine pine wood
......................... Habirat ranking® ...

0-9 0.6 0.5 0.6 0.8 0.8
10-19 1.3 1.3 1.2 1.1 1.4
20-29 2.1 1.3 1.6 2.1 2.3
30-39 2.1 2.0 1.8 2.3 2.6
4049 2.5 — 2.2 2.6 2.7
50-59 2.7 — 2.3 2.7 2.9
6069 2.7 — 2.4 2.6 2.9
70-79 2.8 — 2.7 2.8 28
80+ 2.7 — 2.5 2.7 2.8
All classes 2.0 1.0 1.8 2.1 2.5

10 = Unsuited.

| = Poor

2 = Fair.

3 = Good.

GooD 3.0

—6—o KARDWOOD
” ~—
e OAK-PINE
~

25 % K PINE

FAIR 20}
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FOR 1.0 -

30 40 B0 80 70

STAND AGE {YEARS)

80 90

Figure4.-——Gray squirrel habitat suitability, by stand-age class
and forest type. Piedmont. South Carolina, 1977.

canopy isusually fully closed and competition for
light, moisture, and nutrients is intense. It often
remains so until the stand is very old. Forage
production in hardwood stands is generally
greater than production in pine plantations. For
the Survey Unit, hardwood stands experience the
highest grazing use (fig. 8). Grazing use is highest
in Cherokee County and lowest in M¢Cormick
county (table | 1).

3]

We think that many characteristics of forest
standswill prove important in determining recrea-
tional value. One of the items of special interest
tallied on each plot is evidence of human recrea-
tional use. This evidence included such things as
hiking trails, shotgun shells, tree stands, campfire
rings, bait containers, trail-bike tire tracks, or
other visual evidence of use by people. From this
information we can obtain relative estimates of
those forest conditions which people seemingly
prefer for dispersed outdoor recreation. The in-
formation is not intended to measure actual use.

We find that 40 percent of the use by people
occurred in two age classes (30to 39 and 40 to 49
years) (table 12). In addition, 48 percent of al
recreational use took place in hardwood stands.
32 percent in natural pine, 16 percent in oak-pine
and 4 percent in pine plantations (fig. 9). Spartan-
burg County had the highest percentage of use
and Newberry County the lowest in the Piedmont
Unit (table 13).

RRE field crews collected hydrological and
soils data that can be used to develop general
information about the condition of the resources
and to define general trade-offs between various
resource management strategies. The following
are some examples of analyses that can be made
from RRE data.

Average humus and litter depths at various
stand ages are shown by forest type in figures 10



Table 9.— Area of commercial forest land and its percentage distribution by habitat
quality for gray squirrel, by county, Piedmont of South Carolina. 1977

Quality of squirrel habitat
County All
classes Unsuited Poor Fair Good

ACres i, Percent ..oeeiviiiiiiian..

Abbeville 219,883 7 28 24 41
Anderson 208,201 | 9 35 55
Cherokee 154,802 17 13 31 37
Chester 290,619 10 25 47 18
Edgefield 234,637 18 18 38 26
Fairfield 386,015 8 30 44 1%
Greenville 278,448 _ 20 28 52
Greenwood 205,672 7 38 33 2
Lancaster 235,604 14 21 29 36
Laurens 305,701 I 21 37 31
McCormick 206,778 12 21 37 30
Newberry 315,829 4 20 47 29
Oconee 280,294 2 19 37 42
Pickens 209,464 7 18 31 44
Saluda 187,758 8 20 44 28
Spartanburg 271,227 10 2 35 35
Union 272,352 10 23 35 32
Y ork 264,752 2 28 3] 39
All counties 4,528,036 8 23 36 33

Table 10.—Area with potential habitat for the red-cockaded woodpecker, by State
and ownership class. Southeast

All .

ouner. | N | O | Fores | O

ships p industry' | p

eaneieeenn Thousand acres ....................
Florida 320 94 36 76 114
Georgia 885 53 75 130 627
South Carolina 705 151 39 88 427
North Carolina 1,406 32 118 138 1,118
Virginia 478 — 16 135 327
Southeast 3,794 330 284 567 2,613

ncludes other private lands under long-term lease

and | 1. Figure 10 suggests that topsoil develop- In the Piedmont Unit, the highest incidence
ment is slower under planted pine than under  of soil erosion occurred in Cherokee County and
other timber types. It isapparent in figure | | that ~ thelowest in Oconee County (fig. 12 and table 14).
pine litter accumulates rapidly but decomposes  Table 15 shows a breakdown of soil-texture
slowly. Hence, topsoil development is slower in  classes by county. These data may be valuablein
pine plantations than in hardwood stands. explaining erosion or site productivity.



FIVE PINE FOREST TYPES
FOREST SURVEY - SOUTHEAST

AL RN A <
S = .
T 5

S

Figure 5.—RRE sampie plots assigned a pine forest type, Southeast

33




l.‘\.
!.“'-
. I -.-
L e ./ :
PARRE o I -4
-: .-\...
" o :
' <7
N iy e
7 -+ - Ao b e -
- AT = 2’
; ;:: h - K
NN .
. .
. . e
- N . : Dy
- Cy -
i: WA
. ah oo
P R y
'J
= :
L
,
Al

7

Figure 6. — Potentia habitat for the red-cockaded woodpecker. Southeast
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Figure 7.—Percentage of desirable forage, by forest type. by Figure 8.—Percentage of grazed commercia forest land, by
stand age. Piedmont. South Carolina, 1977. forest type, Piedmont of South Carolina. 1977.
Table |'l.—Area of commercial forest land and its percentage distribution, by
grazing intensity and county, Piedmont of South Carolina, 1977
All Grazing intensity’
County classes
None Light Medium | Heavy
Acres ... Percent ...

Abbeville 219,883 a2 12 6 —
Anderson 208,201 83 10 5 2
Cherokee 154,802 79 15 6 —
Chester 290,619 91 5 4 —
Edgefield 234,637 98 2 — —
Fairfield 386,015 89 7 3 1
Greenville 278,448 92 4 4 —
Greenwood 205,672 90 8 — 2
Lancaster 235,604 96 2 2 —
Laurens 305,701 87 10 2 i
McCormick 206,778 99 — 1 —
Newberry 315,829 93 3 — 4
Oconee 280,294 97 2 1 —
Pickens 209,464 90 6 4 —
Saluda 187,758 90 2 3 5
Spananburg 271,227 88 7 3 2
Union 272,352 82 14 4 —
Y ork 264,752 85 12 3 —

All counties 4,528,036 90 6 3 1

*None = Noevidence of grazing.
Light = Lessthan 35 percent of plants grazed.
Medium = 35t0 70 percent of plantsgrazed.
Heavy = More than 70 percent of plants grazed.
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Table 12.-—Use by people, by stand-age class and forest type, Piedmont of

South Carolina
Forest type
Stand-age All
class classes Pine Natural Qak- Hard-
(years) plantations pine pine wood

e i Percent use ...... ...

09 8 27 7 9 5
10-19 10 48 13 9 5
20-29 18 25 36 16 4
30-39 20 — 19 21 »n
4049 20 — [ 26 27
50-59 16 — 10 10 26
60—-69 4 — 4 3 5
70-79 2 — — 3 2
80+ 2 — 0 3 4
All classes 100 100 100 100 100
ALL USES PP =PLANTED FINE

NP =NATURAL PINE

OP =OAK-PINE
H HARDWOOD
FISHING CAMPING HUNTING
13%
‘.-m
H H
50% 48%
HIKING TRAIL BIKES OTHER USE
e 13% A

23% 85 36%

Figure 9. — Distribution of evidence of dispersed outdoor recreation on commercial forest tand. by use.
by forest type, Piedmont of South Carolina, 1977.
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Table 13.— Area of commercial forest land and its percentage distribution of use by
people. by county. Piedmont of South Carolina, 1977

No
County classes \ people use Peoptle use

Acres wee. Percenr ...

Abbeville 219,883 82 13
Anderson 208,201 58 42
Cherokee 154,802 70 30
Chester 290,619 93 7
Edgefield 234,637 20 10
Fairfield 386,015 88 12
Greenville 278.448 68 32
Greenwood 205,672 86 14
L ancaster 235,604 93 7
Laurens 305.701 76 24
McCormick 206,778 90 10
Newberry 315.829 99 |
Oconee 280,294 78 22
Pickens 209,464 69 31
Saluda 187,758 85 15
Spartanburg 271.227 50 50
Union 272,352 75 25
Y ork 264,752 83 17
All counties 4,528,036 80 20

1.8 p
.2 r
» OAK-PINE 1.8

0 i PINE PLANTATION

MATURAL PINE
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Figure 10.—Average humus depth, by forest type, by stand
age. Piedmont of South Carolina. 1977.

Table 16 showsa soil and water risk classifi-
cation for interpreting potential soil- and water-
quality trade-offs. Approximately 1.3 million
acres of land need some sort of silvicultural prac-
tice during the next 10 years (table 16). These
practices are needed to increase timber supply,
but what are the risks to soil and water quality? It
is apparent from table 16 that the type of silvi-
cultural practice used to take advantage of the
opportunity will influence soil and water quality.
For example, stand conversion and artificial re-

“w MATURAL PINE

HAROWOQOD

% OAK-PINE

LITYER DEPTH {NCHES)
2 5

o
o™
T

c4 r

ot
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Figure | .—Average litter depth, by forest type, by stand age,
Piedmont of South Car ol i na, 1977.

generation with site preparation could be applied
on 507,406 acres. If risk class 3 and above were
judged unacceptable impacts, intensive site prep-
aration would be acceptable on 328,581 acresand
unacceptable on 178,825 acres. For the unaccept-
able acres, some other regeneration technique
with lower risksshould be used.

From the standpoint of total wood fiber. the
conventional forest inventory measures of grow-
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Figure 12. — Proportionof commercial forest with soil erosion,
by county. Piedmont of South Carolina, 1977.

Table 14. — Areaof commercial forest land and its percentage distribution by degree
of soil erosion, by county, Piedmont of South Carolina, 1977

Degree of soil erosion
County Al
classes None Low Medium High
Acres L. Percent ...occoiiiia..

Abbeville 219,883 85 8 2 5
Anderson 208,201 83 12 5 _
Cherokee 154,802 38 28 22 12
Chester 290,619 89 9 _ 2
Edgefield 234,637 94 2 2 2
Fairfield 386,015 80 17 2 |
Greenville 278,448 81 8 7 4
Greenwood 205,672 94 6 _ _
L ancaster 235,604 90 6 — 4
Laurens 305,701 88 7 3 2
McCormick 206,778 75 |? 9 4
Newberry 315,829 89 10 — I
Oconee 280,294 95 2 — 3
Pickens 209,464 88 10 — 2
Saluda 187,758 85 15 _ _
Spartanburg 271,227 61 2 10 7
Union 272.352 43 17 18 22
Y ork 264,752 69 19 3

All counties 4,528,036 80 12 4 4




Table 15.— Area of commercial forest land and its percentage distribution by
soil-texture class, by county, Piedmont of South Carolina. 1977

Soil texture class
County All
classes Sandy Clay
Sands [oam Clay
loam loam

Acres Percent .................

Abbeville 219,883 4 2 27 27 20
Anderson 208,201 5 28 49 13 5
Cherokee 154,802 3 33 17 35 12
Chester 290,619 2 26 _ 57 15
Edgefield 234,637 16 24 46 12 2
Fairfield 386,0(5 28 31 5 19 17
Greenville 278,448 2 32 53 Il 2
Greenwood 205,672 5 21 40 12 22
Lancaster 235,604 9 23 7 40 21
Laurens 305,701 | 32 37 12 18
McCormick 206,778 1 30 27 26 16
Newberry 315,829 27 14 1 46 12
Oconee 280,294 8 43 13 3l 5
Pickens 209,464 2 29 55 13 |
Saluda 187.758 12 15 48 25 —
Spartanburg 271,227 5 34 29 2 10
Union 272,352 7 33 40 20 _
Y ork 264.752 — 34 12 46 8
All counties 4,528,036 8 28 28 26 {i]

ing stock have been rather conservative. They
have included the solid-wood content between a
[-foot stump and a minimum 4.0-inch top of only
the central stems in selected trees 5.0 inches
d.b.h. and over. Substantial volumesin rough and
rotten trees, stumps, tops, limbs. and saplings are
excluded. With the gradual trend toward closer
utilization and renewed interest in the use of wood
for fuel, there is a need for inventories of total
wood fiber.

Table 17 shows the distribution of total
aboveground volume of al trees on commercial
forest land. by class and species group, in the
Piedmont of South Carolina. Table 18 shows the
per-acre distribution of thistotal volumeby stand-
age class for major forest types. The largest dif-
ferences between conventional measures of
growing stock and measures of total volumeoccur
in hardwoods. Table 19 shows a more refined
distribution of hardwood timber volume by I-inch
d.b.h. classes and class of material. With the ac-
cumulation of data from a special volume study
conducted as a subsamplein conjunction with the

ongoing inventory, average tree characteristics
can now be developed for each major species in
the Region (table20). Thecollection of dataon the
lesser vegetation is still another step toward the
ultimate objective—to be able to quantify total
biomass within the forests across the range of
forest conditions.

The multiresource inventory provides a
wealth of information for studying the ecology of
various plant species. The frequency of occur-
rence of a particular species can be related to
various forest types, conditions, and species as-
sociations. This kind of information helps to
identify the environment required for the growth
and development of certain species and to study
successional changes that occur within a particu-
lar plant community over time. Table 21 shows
the distribution and ranking of the five most prev-
alent species or species groups observed within
oak-hickory stands in the Piedmont of South
Carolina. The species composition within five
vegetative layers is compared over time using
20-year-age classes. Table 22 gives the frequency



Table 16.—Area of commercial forest land and its percentage distribution, by soil- and water-quality risk
class, by treatment opportunity, Piedmont of South Carolina. 1977

o e, ]
Treatment All Soil- and water-quality risk classes
opportunity classes . 2 3 4 5
ACIES  ivivieiiiiiia Percent .................
No treatment 3,223,011 ) 39 16 I8 2
Salvage cut 39,304 41 2 39 — —
Harvest 209,064 2 32 7 24 17
Commercial thinning 212,896 52 40 4 4 —
Precommercial thinning 32590 43 28 3 16 —
Cleaning and release 285,150 25 i} 16 17 1
Stand conversion 155,948 23 45 14 15 3
Artificial regeneration without site preparation 18615 o4 29 _ 7 —
Artificial regeneration after site preparation 351,458 R 3l 10 24 3
Total 4528036 27 38 14 18 3

Definitions for soil- and water-quality risk classes:

I. During the recovery period of the activity. the water quality impact should be slight {suspended sediment tess than
100 milligram\ per litery and coil erosion less than the rate of new soil development.

2

. Water quality during the recovery period of the activity can he impaired (suspended sediment greater than 100

milligrams per liter}, but soil erosion should not exceed the rate of new sail development.

3.
period of the silviculturai activity.
4,
after treatment.

Water-quality impact can be high and soil erosion can exceed the rate of new soil development during the recovery

Water-quality impact can be serious and roil erosion can exceed rhr rate of new soil development for 3 to 20 veuars

S. Water-quality impact can be very sertous and soil erosion can exceed the rate of new soil development for more than

2} years atter treatment.

of occurrence of major species on plots in the
oak-hickory type, again by stand-age class.

In multiple-use management, a diversity of
conditions must be maintained. The diversity of
forest ecosystems must be sufficient to accom-
modate the production of the desired combination
of human benefits. These benefits include conif-
erous and hardwood timber products, outdoor
recreation, solitude, clean water, and habitat for
al endemic plants and animals.

In multiresource inventories, one objectiveis
to measure forest diversity in some way. In the
South Carolinainventory, crews recorded impor-
tant items related to forest diversity within a450-
acre circular area around each sample plot on
commercial forest: (I) the percentage of forest,

42

and (2) the number of different forest conditions
distinguishable on aerial photographs. Table 23
shows the results of the classifications made at
1,019 sample plots in the Piedmont. At 67 percent
of the sample locations, more than 75 percent of
the surrounding 450-acre areawas forested. At 50
percent of the sample locations, three different
forest conditionsoccurred within the surrounding
450-acrearea.

Finally, we reemphasize that the analysis of
the multiresource inventory data collected in
South Carolinais outside the scope of this Paper.
In this chapter, we have merely given examples of
the sorts of information that were gathered and
the ways in which the information might be re-
ported.



Table 17.—7Total aboveground volume of al trees on commercial forest land. by class and species group,

Piedmont of South Carolina, 1977

All ! Other Soft Hard
Classof volume species Pine softwood hardwood hardwood
................................ Thousand cubic feet
Sapling-size trees:
Growing-stock 824.931 405,015 69,677 160,335 189,904
Non growing-stock 414,452 40,826 10,662 131,144 231,820
Total 1,239,383 445,841 80,339 291,479 421,724
Growing-stock trees:
Pol etimber-size trees
Stumps 182.900 87,772 2,987 30.255 61,886
Boiewood 2,067,400 1,004,371 34,178 417,164 611,687
Tops and limbs 416,266 242.669 8.258 57.470 107.869
Total 2,666,566 1,334,812 45,423 504,889 781,442
Sawtimber-size trees
Stumps 189.715 105,335 2,297 40,183 41,900
Saw log portion 3,129,476 1,847,916 40,291 523,660 717,609
Upper-stem portion 428,041 215,224 4,693 78,151 129,973
Topsand limbs 342,845 153,628 3,349 60,748 125,120
Total 4,090,077 2,322,103 50,630 702,742 1,014,602
Rough and rotten trees:
Stumps 55,782 7,949 411 18.456 28,966
Bolewood 542,794 77,857 4,021 174,598 286,318
Topsand limbs 133,139 18,595 960 53,243 60,341
Total 731,715 104,401 5,392 246.297 375,625
Total. dl volumeclasses 8,727,741 4,207,157 181,784 1,745,407 2,593,393
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Table 18.— Average total aboveground volume of wood' per acre of commercial forest land by stand-age
class. by forest types, Piedmont of South Carolina, 1977

Stand-age Forest type
class Al .

types Pine Natural Oak- Upland Lowland

(years) plantations pine pine hardwood | hardwood
...................................... Cubic feel . ..o
0-9 390 218 505 464 403 9
10-19 1,271 1,923 1,037 883 841 1,372
20-29 1,791 2,432 1,728 1,604 1,593 2.064
30-39 2,085 3,377 2,131 1,866 1,968 2,383
4049 2.397 3,181 2,606 2,146 2,235 2,947
50-59 2,503 — 2,686 2.307 2,446 2,530
60-69 2,660 — 2,598 2,807 2,499 3.637
70-79 2,652 — 3,099 2,238 2,395 5,253
80+ 2,646 — 1,982 2,630 2,457 4.265
All classes 1,923 1,515 1,976 1,727 1,981 2,767

'Trees 1.0 inches d.b.h. and larger, excluding bark

Table 19.— Average aboveground cubic-foot volume in hardwoods, by d.b.h. class and volume material
class, Piedmont of South Carolina, 1977

Bole volume' Crown volume
. Total

Dlameter class aboveground

(inches) volume Stump Saw 'Iog Ubper Tops Limbs?
portion stems

Cubic feet ..... ... ...
1 0.12 0.02 — —_ 0.09 0.01
2 .44 .06 — 0.01 35 02
3 [.05 At — A2 .78 04
4 1.85 .20 — 81 71 A3
5 2.95 .26 — 1.61 .76 32
6 5.07 .39 0.02 3.86 .66 14
7 7.79 54 .14 5.78 .61 72
8 9.86 71 .95 6.97 .65 58
9 12.13 .90 2.63 6.93 .62 £.05
10 18.47 B7 8.21 7.10 .92 1.37
11 21.74 1.22 11.99 5.80 .86 1.87
12 29.70 1.60 17.38 6.17 1.33 3.22
13 35.56 1.72 2371 5.26 1.03 3.84
14 43.21 2.02 28.88 6.09 1.02 5.20
5 51.79 2.25 37.58 6.88 1.02 4.06
16 56.55 2.36 42.51 5.94 1.68 4.06
17 65.13 1.72 47.77 9.47 1.03 512
18 96.94 311 70.51 10.87 4.10 8.35
19 87.47 3.70 64.63 5.45 1.14 12.55
20 101.52 3.58 73.48 8.44 1.38 14.64

Uncludes both mainstem and fork volume to a4.0-inchtop outside bark
2Includes limbs of all sizes.



oBH Double Lengths Cubic-foot volume Board-
class l?jarbkhal Total Bole | Saw log | Merchantable | Total vcjl?ﬁ:]e'
e height length length volume volume
Inches ... Feer ............ Cubic feer

5 0.95 39.4 16.9 _ 176 2.47 —_

6 1.06 44.2 245 _ 3.22 3.95 -

7 1.20 48.2 30.3 _ 4.96 5.78 _

8 1.29 53.5 36.9 _ 7.40 8.30 —

9 1.40 58.4 42.9 24.6 10.49 11.49 36.3
10 1.49 62.7 47.9 32.9 14.02 15.17 58.7
11 1.62 65.2 50.8 332 17.63 18.96 82.6
12 1.70 67.5 53.5 42,5 21.62 23.14 108.9
13 1.76 70.0 56.4 46.6 26.25 27.94 139.6
14 1.85 73.5 60.0 50.5 31.69 33.62 176.2
15 1.92 75.2 62.2 53.5 37.14 39.25 2155

16 2.03 77.4 63.8 55.7 43.30 45.71 259.6
17 2.06 77.2 63.8 56.1 48.58 51.40 299.3
18 2.18 82.1 68.8 61.0 57.74 60.61 364.4
19 2.27 76.3 63.3 55.9 59.04 63.29 378.1
20 2.40 84.3 70.8 64.0 7154 75.27 464.4

'International ¥3-1nch Rule.




Table 21. — Distributionof plant species by age class and vegetative layer for oak-hickory stands, Piedmont

of South Carolina, 1977

Vegetative gies Ranking of five most prevalent species
layer | ears) First Second Third Fourth Fifth
Overstory 0-19 Sweetgum Yellow-poplar Loblolly pine Red maple White oak
(30-+ feet) 20-39 White oak Yellow-poplar Sweetgum Hickory Scarlet oak
40-59 White oak Yellow-poplar  Sweetgum Hickory Southern red oak
60-79 Yellow-poplar Sweetgum Hickory White oak Black oak
80+ Hickory White oak Chestnut oak ~ Sweetgum Yellow-poplar
Midstory 0-19 Sweetgum Elm Loblolty pine Red maple Water oak
{1530 feet) 20-39 White oak Sweetgum Hickory Red maple Post oak
40-59 White oak Hickory Sweetgum Red maple Water oak
60-79 White oak Hickory Red maple Black oak Sweetgum
80+ Hickory White oak Hackberry Beech Sourwood
Understory 0-19 Dogwood Sweetgum Redcedar Elm Red maple
(5-15feet) 20-39 Sweetgum Dogwood Hickory White oak Honeysuckle
40-59 Dogwood Red maple Hickory Sweetgum Blue beech
60-79 Dogwood Hickory Elm Other shrubs  Red maple
80+ White oak Yellow-poplar Laurel Dogwood Blackgum (upland)
Shrub layer 0-19 Honeysuckle  Greenbrier Sweetgum Blackberry Dogwood
{1-5feet) 20-39 Honeysuckle  Greenbrier Wild grape Blackberry Dogwood
40-59 Laurel Red maple Dogwood Honeysuckle Hickory
60-79 Other shrubs  Switch-cane  Laurel Honeysuckle  Dogwood
80+ Laurel Switch-cane  Red maple Hickory Dogwood
Ground layer 0-19 Othergrasses  Honeysuckle  Forbs Blackberry Greenbrier
(01 foot) 20-39 Honeysuckle  Greenbrier Poison ivy Other grasses  Forbs
40-59 Honeysuckle  Forbs Wild grape Other grasses  (Greenbrier
60-79 Forbs Honeysuckle  Ferns Other grasses  Poison ivy
80+ Forbs Switch-cane  Blueberry Ferns Other grasses




Table 22.—Mgjor species of plant groups in the oak-hickory forest type and thei
frequency of occurrence. by stand-age class. Piedmont of South Carolina. 1977

Plant All Stand-age class
species age
classes 0-19 | 20-39 | 40-59 | 60-79 80+
............. Percentage of sample locations ........

Honeysuckle 63 70 62 65 53 29
Greenbrier 79 78 82 82 70 71
Sweetgum 70 74 68 71 63 57
Blackberry 38 70 42 27 23 14
Dogwood 80 63 82 84 87 86
Forbs 89 83 85 90 97 100
Redcedar 46 39 53 51 30 14
Elm 44 52 52 40 37 _
Red maple 80 70 70 88 83 57
Loblolly pine 26 41 28 i8 33 29
Water oak 37 39 35 41 30 —
White oak 70 37 75 80 73 86
Y ellow-poplar 66 52 62 69 83 71
Other grasses 79 8l 72 83 73 71
Poison ivy 54 39 60 58 53 57
Wild grape 82 67 87 88 77 43
Hickory 83 52 88 88 97 100
Post oak 34 30 35 38 23 29
Scarlet oak 34 33 30 36 37 43
Laurel il 6 7 12 23 29
Blue beech 15 7 12 17 27 29
Southern red oak 53 39 60 60 40 14
Ferns 52 48 42 54 60 86
Other shrubs 52 37 48 59 50 57
Switch-cane [ 1 5 11 13 43
Black oak 4] 20 40 49 53 29
Blueberry 37 33 38 38 30 13
Blackgum (upland) 56 43 58 60 67 43
Hackberry 6 2 3 7 7 14
Beech 20 4 27 21 20 43
Sourwood 38 28 K 42 47 57
Chestnut oak 10 4 10 8 23 43
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Table 23. — Distribution of samples in commercial forest land, by percent forest and number of forest
conditions within a 450-acre circular areaaround the sample location, Piedmont of South Carolina, 1977

Percent forest Total Number of forest conditions within 450-acre area
within 450-acre | number of

circular area samples 2 3 4 5 6 7 g 9

...................................... Number of samples ....ccocoviiiiiiiiiiiininenn.

[-5 6 | — 2 3 —_ — —
6-15 4 — 2 1 — 1 — — - —
16-25 15 2 2 4 2 — 4 1 — —
26-35 21 l 3 12 4 — 1 — — —
3645 24 —_— 4 9 ] — 2 1 — —
46-55 58 1 8 29 15 2 2 1 — —
5665 97 — 7 46 28 8 3 2 2 1
66-75 112 | 7 36 33 7 6 — | l
76-85 204 — 12 113 59 11 4 4 l —
86-100 478 ! 33 237 138 37 s 4 ] —_—

Total 1,019 7 100 509 290 66 27 13 5

Intended as one measure of forest diversity and forest habitat interspersion

ANALYSISOFTHE DATA

The multiresource inventory was begun to
provide managers and policymakers with infor-
mation about renewable forest resources other
than timber. For this purpose, fidd data are not
nearly enough. The new data must be analyzed
and interpreted.

For thefirst time. foresters, range scientists,
wildlife biologists, recreation specialists, ecolo-
gists, and others will be able to draw upon acom-
mon data base. Thisdoesnot mean, however, that
al needs can be served by asingle analysis. Each
discipline will want to evaluate benefits from a
differ-ent perspective.

We can only hope that al the disciplines will
start with a common understanding of the basic
ecological relationships. The plant communities
that occupy forests and rangelands develop in
predictabl e sequences, and certain benefitscan be
expected from each stage in the sequence. For
exampl e, a stand of young hardwood saplings and
seedlings offers noimmediate timber benefits, but
may offer excellent browse for deer. By cutting
and regenerating the stand, we reap the timber
benefit and renew the deer browse habitat. How-
ever, harvesting also eliminates the mast and dens
for squirrels. The scope of resource analysis must
be expanded to take these ecological relationships
into consideration.
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DEVELOPMENTSUNDERWAY

Computer modeling is a useful technique for
improving resource analysis. We call attention to
the DYNAST system developed at the South-
eastern Station (Royce 1977). DY NAST consists
of three complementary models adapted to dif-
ferent management purposes. The timber model,
DYNAST-TM, harmonizes management actions
for the production of timber. The optimum benefit
model, DYNAST-OB, optimizes a specified
benefit such aswilderness experience, recreation,
visual appeal, habitat for a specific anima or
plant, timber, water, or energy production. The
multiple benefit model, DYNAST-MB, har-
monizes forest management for multiple benefits.

The DY NAST system is based on the rela
tionship between the benefits produced and the
distribution of aforest's standsin different stages
of development (called habitats). The continuum
of succession must be divided into habitats that
are significant for the benefits being considered.
The classification will vary for different types of
forest and can be modified whenever a new rela-
tionship is discovered between a particular age
class and a particular benefit.

The multiresource inventory being tested in
South Carolina seems to provide an ideal classifi-
cation of forest habitats for input into the
DYNAST models. Plans call for analvses of the



South Carolina data using DY NAST.

Currently, resource analysts with RRE in the
Southeast are studying the size and age distribu-
tions, species composition, and successional
trends among the major forest types in South
Carolina. Preliminary findings suggest that with
few exceptions land-use patterns and forestry
practices are fragmenting the forests into smaller
parcels or stands. For example, in the Piedmont
Region. about 30 percent of the commercial tim-
berland is broken up into distinct forest condi-
tions of less than 10 acres (Knight 1978). There is
also mounting evidence of a strong successional
trend from pine to hardwood species.

Other developments underway include
analyses of the multiresource data from the stand-
points of outdoor recreation and wildlife habitat.
The outdoor recreation study has been arranged
through a cooperative agreement between RRE
and Clemson University (Saunders, Stachoviak,
and Howard 1978). The wildlife habitat study has
been arranged through a cooperative agreement
between RRE and Virginia Polytechnic Institute
and State University.

Thelong-term objective of RRE in the South-
east isto develop and maintain expertise required
to fully analyze and integrate al resource ele-
ments. For the present, our resource analysts
who are most familiar with the data should estab-
lish the basic ecological relationships and make
theinitial interpretationsof thefindings. This pro-
cedure will identify the limitations and proper use
of the data. After the basic ecological relation-
ships are established, outside researchers are en-
couraged to help extend the analysis of the data
through both independent and cooperative
efforts.

THE FUTURE

We are optimistic about the future of multi-
resource inventories. We have identified an im-
portant task and made good progress toward its
completion. As future assessments are planned
and additional information needs develop,
changes are inevitable. Our goal, therefore, is to
maintain the expertise needed to make changes
while weare collecting, processing, and analyzing
resource information for the Southeast.

IMPROVE EACH NEW
INVENTORY STARTED

Southeastern Stater are inventoried in an
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established sequence. Aswork in one State nears
completion, planning and preliminary inventory
work are underway in the next State. In every
inventory cycle. however, each State is treated as
a new start. Past work is reviewed, procedures
are examined, and various changes are made be-
fore work is started in the next State. Major
changes are usually avoided within a State be-
cause inconsistencies in the data within a State
would create difficulties in both present and
future measurements. We are constantly looking
for ways to improve procedures, and we think
each new inventory is alittle better than the pre-
cedingone. By thetimeaState is revisited, there-
fore, the accumulated improvements are quite
significant.

ESTIMATING FUTURE NEEDS

The frequency of inventories, commonly re-
ferred to as the survey cycle, has Huctuated be-
tween & and | | years since 1945. If current man-
power and sampling intensity are maintained, we
will be able to conduct multiresource inventories
on an 8-year cycle. Many people argue that the
cycle should be reduced to5 years. Even if thisis
done, it will take 5 years to uniformly gather a
piece of new information across the entire South-
east. T o partially offset thetimelag between want-
ing information and having it. the RRE inventory
staff tries hard to estimate future needs and to
collect data to meet these needs. The record
shows that RRE has been fairly successful. For
example, biomass studies were initiated in 1963
and the demand for this information has recently
intensified. A new class of management-related
information, including treatment opportunity,
stand history, timber availability, and improved
stand age, was added to the inventory in 1970.
User interest in this information is now on the
increase.

Thechallengeand risk associated with antici-
pating future resource-information needs are con-
siderably greater with multiple resources, but so
are the potential benefits.

THE 1990 ASSESSMENT

Most of the transition to a multiresource in-
ventory, described in this Paper, was accom-
lished under stringent deadlines. A response to
the RPA was needed; the 1980 Assessment due
dates were firm; many separate initiatives already
in motion required inventory involvement. Now






that data needs for the 1980 Assessment have
largely been satisfied and the South Carolina Pilot
Project is nearing completion. it is time to con-
sider what the 1990 Assessment needs will be and
how they will be met. Several assumptionscan be
made in this regard. First. deadlines will be estab-
lished requiring final data by mid-{988. Further.
the Forest Service will want to use the best possi-
ble data base. and this base will be shared by
various resource uses. We can also specul ate that
the 1990 Assessment will place much greater
emphasis on use interactions and the display of
alternatives for mixing and balancing combina-
tions of resource use. If these assumptions hold
true, RRE in the Southeast must strengthen both
techniques research and resource analysis. and it
must conduct multiresource inventories in
Florida. Georgia, North Carolina, and Virginia
We expect to complete the initial multiresource
inventory of the Southeast by 1984. and to com-
plete a second generation multiresource inven-
tory and remeasurement of South Carolina and
Florida by 1988. for use in the 1990} Assessment.

GATHERING ADDITIONAL
INFORMATION

A described earlier in this Paper, there are
four ways we can gatheradditional resource infor-
mation. We can collect additional information at
each sample, overlay other data, acquire infor-
mation already compiled in final form, or initiate
special studies. The South Carolina Pilot Study
placed emphasis on the first method and greatly
increased the amount of data collected at both
forest and nonforest sample locations. The next
phase of increased datacollection will involve the
remaining methods of gathering additional infor-
mation.

The key to overlaying independent data
sources is to have common geographic locators.
Various mapping and computer techniques can be
used to merge information from different sources
if a compatible coordinate system is used. Past
inventories in the Southeast have used an arbi-
trary coordinate system sensitive to the nearest

mile. A study conducted by RRE (Cost 1976)
shows that as |location accuracy isincreased. the
cost also increases. A decision to abandon the
existing system in favor of a standard, but more
expensive. coordinate system will have to be
made if RRE inventory data and data from other-
sources are to be combined.

Many sources of information are available to
the resource analyst. Some of these outside
sources are completely reliable. some are not.
Despite questions of reliability, we must often use
outside sources for types of data that we cannot
efficiently collect.

The remaining way to gather additional in-
formation is through special studies. Such studies
are often used when gathering of certain data is
toocomplicated or too time consumingfor regular
inventory crews. Special studies may also require
expensive. specialized equipment. In these
studies., we subsample from the regular inventory
plots, or we select an independent sample. New
studies will likely be needed to: (I) validate wild-
life habitat rankings, (?) develop weight conver-
sion factors for space occupancy stocking esti-
mates. {3} determine average weights per cubic
foot for minor tree species, and (4) closely moni-
tor the management actions in harvested pine
stands.

REPORTING RESULTS—
FUTUREOUTLOOK

We have not yet formulated a strategy for
disseminating our results. Perhaps some combi-
nation of publications. direct consultation, data
transfers, and customized responses will be satis-
factory. We really do not know. We do know that
when we broadened the scope of our inventories,
we al so broadened the interested audience. Many
of the new users of our results may not yet view us
as a source of information. We will continue to
look for new ways to make the multiresource
inventory as useful and as available as possible.
We encourage specialists in ecology, hydrology,
outdoor recreation, range, soils, and wildlife to
assist and cooperate with RRE in the evaluation
and dissemination of the inventory findings.
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233
61d
il
241
222
Lo}
G3ao
129

540
531
70
20k
837
602
B23
8l
a1z
826
451
311
400
591
552
826
B3B
GHD
822
521
a3io
833
B33
806
A17
834
axz
318
825
BG4
227
BQ2

371

Bl4

841
840
819
B39
a1
548
331
451
310
421
€61
56D
760
01
31y
692
641
521
3
471
712
931
1532
581
il

A3
933

COMMON NAME
YILLOW FINES

Loblolly pine
Longleaf pine
Pitch pine
Fond pine
Sand Fine
Shartleaf pine
Slash pine
spruce pine
Table-HE. pine
Virginia pine

OTHER SQFTWCODS

Atlantic white-cedar
Baldcypress

Fir

Hemlack

Horthern white-cedar
Pordcypress

Redcadar

Spruce

White pine

80T HARLWQODS

Basswood

Black chesky
Blackgum (lowland)
Blackgur (upland)
Boxelder

Buckaye
Butterszut
Cottonwood
Cuculnertree

Elm

Hackbery
Leblslly-bay
Magnoiia

Red mapic
Silverbell {in mts.}
Silver maple
Sweetbay
Swestgum
Sycamore

Water tupelc
Willow
Yellow-poplar

HARD HARDWOOLS

Ash

Beech

Birch {except yellow]
Black locust
Black oak
Black walnut
Bur oak
Cherrybark ocak
Chestnut oak
Chinkapin oak
Dogwaod
Florida maple
Hickory

HoLly
Boneylocust
Laurel oak
Live cak
Hulberry
Overcup oak

Persimmon (foraat gqrown)

Pin pak

Fost oak
Northern red cak
Scarlaet oak
Sningle oak
Shumard oak
Southern red cak
Sugar maple
Swamp chestnut oak
Swamp white oak
HWater oak

White sak
Willow oak
Yellow birch

MISCELLANEQUS

Bear oak
Blackjack oak
Bluejack oak
Dwarf live pak
Dwarf past oak
Turkey ok
Other scrub caks
Ailanthus
Amarican mt. ash
Blue besch
Catalpa

Chalk maple
Chestnut
Chinaberry

Domestic frult (apple, etc.)

Fire cherry

Edstern hophornbean
‘Mountaip maple
Ogeechea gum
Ogage-orange

Fersimmon (Eield yrown)
Flanertyee (water elm)
Redbay

Redbud

Royal paulownia
Sassafras

Serviceberry
S5ilverbell lexcept mts.])
Sourwood

Striped maple

Other miscellanecus trees

YOLUME JISTRIBUTLION

Bolt number

TABLE 9F VARIABLE PLOT LIMITIND DISTANCT RADIC

Slope ©

—Percent of tree volume- .
z 1 56 44 beR [ 1 l 5 E B
3 14 4l 33 28
a 2 33 oz 23 17 -
5 2y 27 23 13 17 14 o5 |o7.10 |07.24] 07.38 loe.ia
i 3 24zl 18 15 12 1o ca& jod.5z |0B.e6| 08.30 los. 2o
Yy 22 13 17 14 12 9 7 o7 109,84 1,22 1.2
- “ 2 18 15 13 11 8 B o8 Jil1.36 11.84 12.64
- 5 18 15 13 12 13 8 8 iz ca [12.78 13.06 1406
1o |ia.20 14.48 15.4H
11 [15.52 15.91 16.390
12 |17.04 17.32
. - . i3 {18.46 18.73
PHIMARY PAST TREATMENT OR DISTURBANCE 13 10,98 20,17
oo No treatsent or disturbance Jl_: ;;f[j :;3? 2]215
a1 l::::::::io:mwwed by areificial 7 24.14 24.43 | 24.57
2z Harvesting foilowed by natural Y not 8|20 25.85 1 25.93
2 g foi Yy a net 19 |26.38 27.27 27,41
fefenaration ,{seed 20 l28.40 28,59 | 28.83
o3 Harvesting withoul regenerdtion) rres 51 |9.82 30.1L | 30.25
53 Toecemmreiot tmiming ke 32as | 310s
z i 13 1288 32.95 | 13.09
% Cleaning, release, or other i1 [raon 31037 | 34051
internediate Cuttl.’l‘.] 25 15.50 35.79 [ 35.93
a7 Clearing or other site preparation 2% T3 92 T 37 a8
o8 iucumg or poisoning of undesirable R B [P s
rees : 8 [39.76 42.95 | 40.19
v2 Prescribed burning 27 faras 41.47 {4162
1o sajor drainsde efforts 1 4260 73 1 42.89 143,03
B i":“:":::‘ :faz:"ad frees rasulting 31 [44.02 [24.16 | 44.31 | 2. 45
1z Significant damage from wild 32 [43.44 fa5.52 143,73 -u7
: 131 |46.86 |47.91 [ 47.15 .23
13 Major map-caused (looding 13 483, 21 48.43 | ag.57 .71
12 Grazing or other activity thac 15 |an 7o |ea sz aa ga 1
;t::.:z::;:nhd% develophient o %1_27 51 a1 D
15 Turpestining 37 52.69 | 52.83 .97
. 35 5411 | 5425 .39
1% Artificial regeneration after site e P g 3
preparation 10 56.95 | 5799 | 57,23
17 Artiticial regensration without s 36.95 2
site preparatisn
18 Construction of fences, wends roads,
fire breaks, trash pits, etc., if
such activity has significantly UAMAGE CODLS = HISTURY
influenced the stand conditicn -
19 Natural regeneration on nonforest go No damage Live tree recorded on previous
land (Sample kind 1 oniy) 10 Insects SuFvey or live tree tallied on
0 arrificial regeneration on nonforesk 10 Orher disease the l0-point cluster
land (Sample kind 1 only) 21 Fusiform rust Inqgroweh 1.0 inch d.b.h. or
Ll Harvesting leaving seed trees, with 22 Annosus root rot larger on smallest fixed plot
satisfactory regeneration 23 Litrleleaf disease not recorded on previous survay
22 Barvesting leaving sesd trees, withoul 24 Blister rust Live tree on variable plot not
satisfactory tegeneration 25 Hardwaod cankers recorded on previsus survey
23 Salvage cur 26 Sranch szubs Salvable dead tres 5.0 inckes
24 Significant damage Erom disease 27 Top breakage 5% cull d.b.h. oT larger recorded as a
23 Significast damage Srom insects 5 Other hasal defecrs, live tres on previous survey
26 Significant damage from weather or 10 Fice Nonsalvable dead tree 1.0 i
other natural destructive agents ag Animal d-b.h. or larger recorded as a
EE Other (specify in item 300 uader nores) =0 Weathar live tfee on previous survey
. 50 Suppression and stagnation tincludss salvable 1.0-4.9 inches)
50 Logging and relared Mcr;ah:y trea 5.C inches d.%.h.
85 Turpentining 9F larger on the smallest fixed
SECOWDARY AND TERTIARY PAST 80 Form {damaging) Ij“’t not recorded as 4 live tree on
TRERTMENT OR DISTURBANCE AND _uhﬁ Previaus Survey (Motralizy tree
OLD PReT DISTIRERNCE CrASEIFIONT 10N saplings ool Z#ss than 1.0 inches during last
ar AE—Q—'—Xrom leulling) survey and acw 5.0 inches er lac
o Nore a2 Off site (damagisg) Tree removed from cormersial forest
1 Timber cutting 23 0ff site {culling) :i‘i:j*‘d a5 live tree on previous
I pecheniead site preparacion Troe removed Eram cammercial forast
a Prasesibed Fire 3.0 inches d.b.h. or larger en the
5 Grazing smallest fixed plot not recordad as
o Heather a live tree on the prsvious survew
7 Insects UTILIZATION (Timber removals less the 1.€ inches
a Diseass — dux}n? lL\Tt survay and now 5.0 inches
P ar larger
? Othez 1 E;% Stump of dead t 1.0 dirzh d.bon.
I Tras bucked for preduct in place or larger recorded as a live rree on
Fl Tree length logging previous survey and ha-vesced for a
PHYSICGRAPHIC CLASS product
Product estimared
11 High mountain tops and slopes 4 Tree aot used
12 Sand dunes and sand ridges H Tree bucked for product in plare FOREST TYEE
13 Low mountain tops and dry slopes & Tree length legging
14 Sand hills o4 Wnite pine-hemlock
15 Mountain foothills e Spruce-fir
10 Other xeric 21 Longleat pine
38 Flarwoods and dry pocosins 2z Slash pine
22 Relling uplands 31 Lobiolly pine
23 Bluffs CAUSE GF DEATH 32 Shortleaf pine
24 Mountain saddles and moist slopes 33 virginia pine
5 Natural stream lsvaas Timber cur Mortality 24 Sand pine
28 Valley boteoms 3s Radcedar
27 Mountain coves Bl Legging 10 Insects 36 Pond pins
26 Harrow stream margins B2 TSI 20 Disease a7 Spruce pine
Pyl Broad stream macgins 83 Turpenrining 30 Fire s Pitch pine
20 Qther mesic 84 Land Clearing 40  Animals 33 Table-mt. pine
i1 Daap swamps 85 Conversion te non— 50 Weather 5a Qak-hickery
3z Cypress strands forest o noncom 60 Suppresaion 52 Chestnut oak
R Small drains wercial forest land F0 Other 57 Sauthern scrub cak
34 Cypress ponds 60 Oak-gum-cypress
s Willew heads and strands 70 Eln-ash-cottonwsod
Js Bays and wet pocosing an Maple-peech=-birch
a7 Marl flats and lorest prairies
30 Other hydric
PRODUCT
; a Na d;
TROPICALS Zrimary Secondary | Basal Seect
2 Top br
99: Australian pine ‘if —2 ::wi:;duﬂ 3 a::nihe:t:g:
98 ca - -
30 Caiiﬁ:;x::ne 2 i Venssr 1og ot boit ; f;i::i :e:ecr. and top preakage
385 Sirrus 3~ -2 Cooperage leg or bolr & efect and branch stubs
oo Eucalyptus a- -a - TOP breakage and branch stubs
230 ey YPEY 5. 5 Piling 7 Bagal defact, tap breakage
583 evind B -6 Foles and branch stubs
006 Other trepicals ;' '87 Fencepost
91l Sabla palm - - Fuelwood
910 Other palms 9 -9 iscellanecus prod. ggg;:%i::g:i, PART I
HARCH 1977
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PLOT SIZES MUMBER OF TREES PEQUIRED SECTION IDENT. —_—
- EOR i ERCENT STOCKING
Circular Square BY D.B.H. CLASS Q Stump Sectlfﬂ i PO >* remeasuraa and new inven
Rlot size (xadius 1n feer) (side n fesr) Log semzion, mawn sTem taken 4t same poinf. without st
D.b-h. ._ Size of acre 2 Upper stem sectlion, main it— or supstituting.
1 117.75 208.71 T L hore . 1/2 s Top sectien, "‘““f“f"" point remeasurad at original
1/2 Rere 83.26 147.36 2 9 47 4 Sad log section, foor locaticn Hus imvenkory Tassn a
1/5 acre 52 66 a3, 14 /4 77 a9 5 upper srem section, fork a shitved location
57 29 [ Top secrion, fark rornt vemeasured a4t oxriginal
40 20 7 Utilizable limk sectisn location but invwentary Taker 4
1o a5 13 weilizabie limb a sunsTitute point lpoints 2 a
12 19 10 9 Minor limbs
14 15
STAND SIZE 1A 1z
8 10
frimary Secondarv a0
- En Sawtimbar
2- -2 Poletimber 1/ - 7 and 4 inch tress ROWH AT IO SAMPLE KIJG
a- -3 saplirg & seedling occuring in clumps should pRLCentT
ao Nonstacked be counted as 1 1 Sample location senter did me
B 0-3 qualify as vnresecved er
H 10-13 forest land at tipe of last
3 20-29 F Sample locatzon center gquali
4 30-39 unreserved commercial forest
LAND USE PATTERH STOCKING STANDARDS FOE TRESS s a0-48 at time ofF lase survey and ©
5059 struction of old plot 15 pos
g Hontorest 7 60-69 3 Sample location canter duaal
1 aere M 70-13 unreservad commeccial for
1 Isolated Farest less than 10 Tree 2 Ho. trees Parcant 2 Bo-89 land at time of last survey
acres n size and bounded on size . full stocking  ger tree a 30-94 reconstrvcman of old plar 3
2ll sides by nonforest uses impossible
seedling 600 .17
2 Isciated furest between 10 360 18
and 50 acres and baunded un 4ed -22
ali sides by nonforest uses 340 .28
240 42 MIMBER OF WELL-SPACED SECD TRE
E Isolated forest between 50 0 153 -65 1 a : ACRE FOR 10 5Q.ET. OF BASAL A%
and 10G acras and hounded 12 15 -89 2 o o o
sides by nonforest la |0 1.11 3 inant 3
16 2 1.39 . codeminanc 10 14
4 Isaleted forest between 100 18 0 1.57 i phermediats 1 1s
and 200 acres and bounded on 20+ 51 1.96 o opR 2 13
all sides by nonfurest uses 13 1c
14
5 A long, NAYroW Sty¥ingsr oY 15
strip of forest bounded 1
bath sides by nonforest uses SESD SOURCE 17-13
= 19-20
L] Many small, scattersd, o] Ho seed source 0+
irregular-shaped farest areas 1 Yellow pine
linked py St¥inde¥s Of srrips z Other softwood
intecspersed ponforest El Desirable hardwood seed t-ees
(seetgum, yellow-poplar, water
7 Intermixed forest and non- tupela. lowland blagkgum, cherzry-
forest of abour the same bark oak, nerthern red ocak, white GROLND LAND USE
and shapes oak, SWamP chestaut oak, SYcamore,
or ash 30 Commercial Eorest
a Scatsered blocks of fcrest 4 Othar hardwood seed tres specles 40 uUnproductive forest
loosely related by narrower ¢ Prod forest reserved
of forest land LIVE TREE CAVITIZS 61 cropland
6x  Tmproved pasture
o Forest areas of over 200 MANAGEMENT IREE CLASS Lacation {left digir) 63 Narural rap.nqelar:d
acres SRR A= G Mone 64 Idle tarnland
” A tree, part of the manageable stand ; gi:lz‘es palow d.b. . 66 Othar famaland, inc.
1tles anove G.b. e Farmsteads
tree, COMpETING Witn OF 1n conflict 3 Cavirine meiew aad B
with manageable stand trecs " %7 Urban and other
scellansous tree imnatexial te ) 68 Marsh
STAKD ORIGIN ’ * mmi:iq“hle stand tress xu,g%’lw 81 Census water
82 Mon-census Jater
1 Mo avidenza of seeding or plancing.
z Since last sufvey trses planted or
seeded with acceprasle survival
3 Prior ko last survey trees planted ACCESSIBILIT
0z seeded witn acceptable suzvival. OWNER CLASE
4 Since last SuIvey trees planted or 1 congrtion 15 highly ascessibis using existing roacs. OrNER CLASE
seeded withous accentable survival Z sould wasily built inio the area.
5 Pricr to last survey trees planred y 2:?5 Joule e AFFilulL ro baild inko tne area. E ::’:m”‘“ Fofest
or seeded without acceprable s very difZigulr or impracticel £o Build ante the 13 Zne
survival. area due o slope, water, or othar physical obstacles. 1a ;:‘si:’; faderas
15 Stace
pY County and municipal
20 Forest industry
HORIZONTAL SLOPE HORIZOUTAL SLOPE GPERABILITY. 40 farmer
CORRECTION PER 70 CORBECTION PER 1040 Ll Farmer-owned leased
FEET QF SLOPE DIST. FEET OF SLOPE DIST. - Ho problem [ Miscel priv., corporate
H Limired to seasoral use SUE L0 water conditians ip #en WeaLner 70 mizeel. priv., irdividua
Percent Feet Percent Feet ’ Moderate slope laveraging 20-33 percent) , irregular te:zfaim, ag Miscal priv., corporate
Slope added Slope _ or other ground conditiens Limiting rhe type of eguipment that S Miscel. priv.. individua
could be operated ~ithin the forsst cond:tion
o.1 0.1 a4 Mixed wet and dry areas witnin Eorest condition typical of nulta-
19 0.4 10 c.5 chanoeled SEIEAmS with intermixed ¢ry areas or island.
135 0.8 15 1.1 5 Severe slopes {averaging 40-49 parcenct), broken terrais. or -
20 1.4 0 2.0 other adverss ground conditions which drastizally limit equ SHAPE OF FOREST COSDITION
25 2.1 25 3.0 ment use. )
30 2.3 30 4.z 6 Adverse operating conditions caused Ly year~round wiker problems A regular shaped ared having
35 3.8 s P 7 Slopes of 50 percent or more. customary width-to-length re
o 50 20 73 ship and & normal boundary.
as 5.2 a5 a.a A ceniral ars2a having ¢ne or
50 7.4 50 10.6 protroslons, extensions, or B
s a3 o5 12s INHIBITING bourcary. Sampie locatian
. - INHIBITING VECETATION CLASS central arsa.
50 -3 60 14.2 area having ore
65 1.3 65 6.2 © Vo significant inhibiting vedetatien e e e, on”
5 53 % e : Seatvered, vitn otener largs skems or tail bousdazy.  Sarple locarion
) . large 2 heignts the <centrai area.
20 17.3 30 25.4 3 Scattered, with args stems and rall heights Two of more diskinct areas 1
100 29.5 100 93 q Intexmediate density, spall stems, and low heights linked rogether by ;tups, [}
110 23.0 11¢ 32.8 s Intermediate density, with eitner large stems op call peagnts or bands of simalar farest ¢
120 25.2 120 36.0 5 Intermadiate density, wich large stems and tali neights sample location 15 in the 4i
T Cense with small StemS and low heights ared. -
] Dense with sither large stems or tall neights Twp OF more distinct areas L
3 Dense with large stems and tall heights linked tegeimer by stIips, s
or bends of simiiar ferast <
TRENTMENT CPPORTUNITY location it not in t
_— distinct area-
o Ne treatment needed SLOPE (Percent) srrips, stringers, or bands
1 5alvage cut ASPECT {Desrsas) land typical Of lony narrow
2 Harvest 0 o3 MAFJLAG, DAZTCW CYPress SLIE
3 Commercial thinning 1 10-19 g Mo aspect long bands of reverted land
4 Prscosmercial thinning 2 20-23 1 235-22
5 Cleaning, ¥elease, ar othur intermediate 3 30-39 2 23-87
cutting 40-49 y 6B-112 TREE CLASS
6 Stand cenversian 5 50-59 4 113-157
7 Artificial Tegeneration without & 60~63 5 158-202 1 Desirable tree CODING SUMMARY
preparatian 7 70-79 6 203-247 2 Acceptable tree SOUTH CAROLINA
B Arrificial regenaration after site L} 80-89 y 248-292 3 Rough tree MARCH 1377
preparation 3 90+ B 293-337 4 Rotten tree




cogs  CHMMON NAME BROWSING GRAZING INTENSITY
384 Australian pine
YELLOW PINES 982 Caleput-tres © Mo browsing ° Homm
284 Carribean pine L Light browsing — difficuit to 1 Light grazing - ddfficult to
131 Loblolly pine 985 Citrus find browse plants on sample. find grazed plants. ah“ than
121 Longleaf pine 510 Eucal yptus Less than 5 percant of plants 35 8 of pllnt: q::z; . o
126 Bitch pine 540 Mahogany grazed. 2 Moderate grazing r.lqu-ln ‘Y"
128 Pond pine 983 Cilk oak 2 Moderate browsing - frequantly find grazing on the sample : .
107 Sand pine HO6 Qther tropicals £ind browsing on sampla acre Genarally 35 to 70 W of plants
110 Shertleaf pine 211 Sabla palm 3 Heavy browsing - generally are grazed.
111 Slash pine 910 Qther palmas mora than 35 percent of planta 3 Haavy grazing - sxtsnaive
115 Spruce pine ©On the sample acra browsed
123 Zable-Mt. pine CODE  COMMON NAME FEnC:
132 Flzsinin pioe MILL RESIDUES A =
OTHER SOFTHOCDS SHRUBS ] Not fenced, or inadequate fencing
a Nona for grazing use
3 Atlantic whirts—cedar oo7 Alder 1 Sawdust piles. slabs, edgings, 1 Adequate fancing for grazing use
” Baidcyprass o8 Azalea sawmill stxucturs, or uther
221 Fir 009 Bayberzy mill residues
an Lock 023 Blackbexty PEOFLE USE
260 """L: Vhite-codar 024 Blueberry _—
22 :“d “2... o 026 bluastem palmetta LOGGING SLASH 0 ¥o evidence of people use
222 a"zc:“; 027 Braobles A — 1 Occaglonal use
053 s‘ru“ 028 Buffalo—nut a Hone 2 Moderate use
09 %
126 Wnite pine 029 Chinkapin 1 logging slash, windthrown trees 1 Intensive wse
axn Devil'a-walking~stick ar broken taps
033 Eldarberry
SOFT HARDHOODS 014 Gallbarmy R
035 Fetterbush _—
uood TTER AND TRASH
450 :;a:k 2 038 Eow LLTTER AND TRASH R sone
ack cher .
;g: Black (?wlmd, g;“ H"‘t;“”" o Nona Campsites, litter or mim-
Fum 9 Raze
h . doned autos, cellansous tree cutting
€93 Blackqum (upland) 044 Horsa-sugar B ::s zt':" abandonaed s
313 Boxeldax 045 Huck Lebarry ps ass-
330 Buckeye 048 #ydrangea FISHING
601 Butternut 047 Laurel DITCHES —
740 Cottonwood GULLIES, BAVINES AND DITCHES
e 048 Kangrove None
o g:: errree 087 Mlatletce o None Paths along stream bank or laks,
323 Hackberry st ?;wp“ by Gulliea, ravines or ditches bait containsrs ar posted fishing
o0s2 Plun
555 Labiolly-bay 165 Privet pressay redulations
552 Magnalia 953 Rhodsdendzon
316 Red maple 054 Rose BIXES
580 Stlvarbell (in nts.) 055  Saw-palmetto HOLES MM CAVES TRAIL BIAES
7 Silver maple
o Swaatbay 056 Spicenush 0 Hone Nona
611 Swewtqum 163 i Jﬂh"’"";t " 1 Holes, burzows, crevices or caves Tire impressions ln forest con-
05 Strawberry bus) :
731 Sycamora o EW‘:: ¥y present dition sampled
681 Water tupelo ass Titi
920 Willow
621 Yellow-poplar 089 Vibusmim FOGK_OUTCROPS . ROCK SLIDES OTEER USE
274 Raxmyretle AND GRRVLL mmam —
: D GAAVEL BEDS
075 Witch-hazel = Nane
"AM HARDWOCDS o075 Yaupon o None Other significant use of the
077 Other shrubs 1 Rock cutcrops, rock slides foreat condizion
540 ash vINES or gravel beds
531 Beech POSTED
370 Blrch lexcept yellow} ore
ggi flack locust 0Bz MARSH COMDITION bl None
837 Black oak 083 Cewber Ty 1 Locked gate
502 Black walnut 084 Greenbrier a tona 2 Keep out
823 Bur vak 0as Honeysuckle 1 5- 11 areas of marsh-like 3 Ho trespassing
BL3 Cherrybark oak ong Xudzu cooditions or moist seapages u Ho hunting
a32 Cheatnut oak GBS Paison ivy cccurrang within the Forest 5 No fishing
826 Chinkapin oak 0823 Hataan . 6 No dumping
491 Dogwood o069 Trumpet sreeper 7 dther posted signs
311 Florida maplse 133 Viryinia ecreeper ] thimet contact
400 Hiakary 134 Wild grape [ Other evtdence
591 Holly 135 Yellow jessamine o None
552 Honeylocuat 136 Other vines L One or moTe trees in the foreat TRALLS
ax Laurel cak condition contains Spanish Moss
338 Live oak GRASSES AND GRASSLIKES 0 None
L1 Mulberry 1 Improved trail
az2 Overcup oak 137 Bahiagrass and other pastyre WATER TYPE 2 Acrive woods road
52] Persimmon (foraat grown} grasses — 3 Unimproved trafl
820 Pin oak 138 Alueszen. big o None 4 0ld woods road (include tram roads)
835 Pose ocak 139 “lueszem, broomsedee 1 Fermanent s Skid trail
a1 Northern red oak 141 Bluestm, sicnder 2 Temporary b Came ar livestock trail
BOg Scarlet cak 141 Bluestem, sTeeping 7 Other read ar crail
aL? Shingle cak 164 Bluestem, little
a14 Shumard cak 142 Bristle grass HIKING BURN RISTORY
¥ Southern red cak 143 Carpengrass _—
38 Sugar maple 144 Cutever muhly 2 ¥one o None
825 Swamp cheatnur oak 145 Fascue 1 Foot trails, trail markers, or 1 Burned within past year
so: Swanp white oak 167 blazed trama 2 B‘“ ed within paar 1-3 years
géz ::Fi’ Di ii: 3 Burned within past 3-10 years
ite o
4 urned beyond 10 yeara
231 Willow oak 148 B you ¥
7 Yellow bixch 143 o Nons
168 Sau.tgrass 1 Spent siwtgun shells, tree SEASON OF THE YEAR
MISCELLANEOUS 151 Sedges stands or other signs of -
152 Switchcane hunt o
: -ng Growing seasan
153 Threeawn {wireyrass! Dormant meason
814 Bear oak 154 Uniotas .
:;: BLack]:Eh onk 155 Other grasses
Blue jack cak 156 Other grasslikes
841 Dvarf live oak SQLL TEXTURE
8do Dwarf post cak FORBS RND CTHERS 1 Sands
819 Turkey cak 2 Sandy loams ZROAIMITY
B39 Other scrub caks 157 crus FEET FROM_SAMPLE CENTER LAND USE YMPACT AND FRIORITIES
5 ca 3 Loams e
141 Ailanthus 158 Composites a Clay loams
548 Mngzican mt. ash 153 Ferns M Clays o Adjscent (less than 118 feet) 1 Uzban buildup
391 Blue baech 161 Legumes 1 119-150 2 Lakss and Acamdiores
9
451 <atalpa 163 Lichans 2 151-200 3 Rivers and atreams
310 Chalk maple 165 Other forbs SLOPE LENGTH OR DISTANCE Ta | 3 201-250 4 Commercial-resorved forest land
421 Chastnut 163 Moss WATER IN TEET FRON S4DLE 4 251-300 5 Agricultural lands
661 Chinabarry CENTER . 5 301-400 [ Unproductive forest
660 Demestic fruit (apple, etc.) - 6 401-500 7 Major highways
760 Fire cherry ; 7 501600 8 Other roads
AD sSP 1 SSES 0 No obstruccion, no slope, or t
a1 Eastern hophornbeam BRch ECLES cinss plot centar in primary water | 2 601-700 9 Rights-ofway
s Mountain maple 1 1 - 8 s 701-831 (£irst eirele) ¢ Commercial farest
692 1 Yellow pines
Ogeechee qum 2 100 - 153
641 Daage-drangs 2 Othar softwoods 3 200 i?ﬁ
521 Pars{mmon (field grown) 3 Hardwoods (sorus osks & mise)| 300 - 09 PERCENT FOREST
722 Planertree {water eiam} 4 Tropicals M W00 - 4us
721 Redbay = Shrubs 6 500 - 599 Percent 1 : Numbsr of dot counts
471 Redbud 6 Vines a T 500 - 599 forest :  Code : (20 dots) @ (40 dats) (60 dora) {80 dots)
712 Royal paulownia 7 Grasses and grasslikes 5 100 - 199 : : 1 position : 2 positions : 3 pomitions : 4 positions
931 8 Forba & others i
Sassafras 3 800 + S .
152 Servicaberry 1.5 [} o1 a-2 8-3 0-4
381 Silverbell {except mes.l - y 6-15 1 2-3 3-6 4-3 5-12
SDIL STRUCTURE 5 : i
711 Sourwood ==ib STRUCTURE 0TI eagsion 16-25 2 45 7-10 10-15 13-20
s Striped maple ¢ Hane 3 o 26-35 3 6=7 1l-14 16-21 21-28
99 Other miscellanecus trees 1 Blocky i -h;:: very Little sheec 36-45 4 8- 15-18 22-27 ';“;-3:
- b - - -33 -4
—_— 2 Plary erosinn 46-55 5 10-11 19-22 L] -4
2 Medium - both sueer and ¢ill 685 & 12-13 n-26 -
ECOLOGICAL DIVERSITY PROFILE RECORD CODING SUMMARY erosion * 66-75 7 14-15 21-39 :g-;: ::-:g
SOUTH CARGLINA, PART I . 76-85 q 16-17 31-34 - —
. 3 High - dad rill erosion, gullies ~
HARCH 1977 seeen  (FEVISED} 8 o ® guhlie B6-100 2 18-2g 3540 52-60 5380
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Code

131
121
126
128
107
110
11
113
123
132

043
221
010
260
24]
222
060
(90
129

950
762
694
693
313
330
601
740
6351
970
460
555
652
316
580
317
633
611
731
691
920
621

540
531
370
901
837
602
823
813
832
826
491

PLANT SPECIES:'

Common name - Scientific name

YELLOW PINES

Lobloily pine Pinus taedy
Longleaf pine Pinus palustris
Pitch pins Pinus rigida
Pond pine Pirus seroting
Sand pine Pinus clansa
Shortleaf pine Pinus echinata
Slash pins Pinus ellionii
Spruce pine Pinus glabra
Fable-Mountain pine Pinus pungens
Virginia pine Pinus virginiana

OTHER SOFTWOOD

Atlantic while-cedar Chamaecyparis thyoides

Baldcypress Taxodivm distichum var. distichum

Fir Abies spp.

Eastern hemlock Tsuga canadensis

Northern white-cedar Thuju occidentalis

Pondcypress Taxodiwm distichum var. rutans

Eastern redcedar Juniperus virginiana

Spruce Picea spp.

Eastern white pine Pinus strobus
SOFTHARDWOODS

American basswood Tillg americana

Black cherry Prienues serotina

Biackgum (lowland) Nyssa svlvatice

Blackgum (upland) Nyssa svlvatica

Boxelder Acer negundo

Buckeye Aesculus spp.

Butternut Juglans cinereq

Cottonwood Populus spp.

Cucumbertree Muagnolia acuminata

Elm Uilmes spp.

Hackberry Celiis occidentalis

Loblolly-bay Gordonia lasianthis

Magnolia Magnolia spp.

Red maple Acer rubrum

Silverbell (inmountains) Halesia spp.

Silver mapie Acer saccharinum

Sweetbay Muagnrolia virginiana

Sweetgum Liguidambar styraciflua

American sycamore Platanus oceidentalis

Water tupelo Nvssa aquatica

Willow Salix spp.

Yellow-poplar Liriodendron tulipifera
HARD HARDWOODS

Ash Fraxinus spp

American beech Fagus grandifoliu

Birch (except yellow) Betula spp.

Black locust Robinia pseudoacacia

Black oak Quercus velurina

Black walnut Juglans nigra

Bur oak Quercus macrocarpa

Cherrybark oak Quercus falcata var. pagodacfolia

Chestnut oak Quercus prinus

Chinkapin oak Querctis muehlenbergli

Flowering dogwood Cornus florida



31
400
591
352
820
/38
680
822
321
830
835
833
806
817
334
812
318
823
804
827
802
X3 1

371

816
824
307
841
840
819
899
341
548
351
451
310
421
661
660
760
701
319
692
641
521
722
721
a7t
712
931
352
531
711
315
999

984
982
986
985
510
940
983

Florida maple
Hickory
American holly
Honeylocust
Laure! oak

Live oak
Mulberry
Overcup oak
Common persimmon ({forest grown)
Pin oak

Port oak
Northern red oak
Scarlet oak
Shingle oak
Shumard oak
Southernred oak
Sugar maple
Swamp chestnut oak
Swamp white oak
Water oak

White oak
Willow oak
Yellow birch

Acer barbatum
Carya spp.

IHex opaca

Gleditsia triacanthos
Quercas lawrifolia
Quercus virginiana
Morus spp.

Querciis ferara
Dinspvros virginiana
Quercus palusiris
Quercus stellata
Quercus rubra
Ceerciis coccined
Quercus imbricaria
Quercus shumardil
Quercus falcata
Acer succharum
Qurercus michauxii
Quercis hicolor
Qriercus nigra
Quercus alba
Quercus phellos
Betula alleghaniensis

MISCELLANEOUS TREES

Bear oak

Blackjack oak

Bluejack oak

Dwarflive oak
Dwarfpost oak

Turkey oak

Other scrub oaks
Ailanthus

American mountain-ash
American hornbeam
Catalpa

Chalk mapte

American chestnut
Chinaberry

Domestic fruit {apple. etc.)
Fire cherry

Eastern hophornbeam
Mountain maple
Ogeechee tupelo
Osage-orange

Common persimmon (field grown)
Planertree (water elm)
Redbay

Eastern redbud

Royal paulownia
Sassafras

Serviceberry
Carolinasilverbell texcept mountaing)
Sourwood

Striped maple

Other miscellaneoustrees

TROPICALS
Casuarina
Cajeput-tree
Caribbean pine
Citrus
Eucalyptus
Mahogany
Silk-cak

63

Quercus ilicifolla
Quercus marilandica
Quercis incana
Quercus spp.
Quercis spp.
Quercus laevis
Querens spp.
Ailanthus spp.
Sorbus americana
Carpinus carofiniana
Catalpa spp.
Acerspp.

Castaneda dentata
Melia azedarach
Malus spp.

Prunus spp.

Ostrva virginiena
Acer spicatum

Nyssa ogeche
Maciura pomifera
Digspyros virginiana
Planera aguatica
Persea borbonia
Cercis canadensis
Paulownia tomentosa
Sassafras albidum
Amelanchier spp.
Halesia carolina
Oxydendrim arborewm
Acer pensvivanicim

Cusiaring spp.

Melaleuca leucadendron

Pinus carthaea
Citries spp.-
Eucalyptus rpp.
Swietenia spp.
Grevillea robusta



006
91l
g10

079
082
(183
084
085S
(%6
[$:3]
089
099
133
134
135
136

137
138
139
140
141

Other tropicals
Cabbage palmetto
Other palms

Alder

Flame azulea
Northern bayberry
Blackberry
Blueberry
Biuestem palmetto
Brambles
Buffalo-nut
Chinkapin

Devil s-walkingstick
Elderberry
Gallberry
Fetterbush

Haw

Hawthorn

Huzel

Common sweetleafl
Huckleberry
Hydrangea
Mountain-laurel
Mungrove
Mistletoe

Pawpaw

Plum

Privet

Rosebay rhododendron
Rose
Saw-palmetto
Spicebush

St. Johnswort
Strawberry bush
Sumac

Swamp cyrilla
Viburnum
Southern bayberry
Witch-hazel
Yaupon

Other shrubs

Climbing rose
Crossvine
Dewberry
Greenbrier
Japanese honeysuckle
Kudzu

Poison vy
Rataun

Trumpet creeper
Virginia creeper
Summer grape
Yellow jessamine
(ther vine*

SHRUBS

VINES

Sabal palmerto
Subal spp.

Alnmiis spp.

Rhadodendron calendulacenm

Myrica pensyloanica
Riubuy spp.
Vaccinium spp.
Sabal minor

Rubus spp.
Pyrictaria pubera
Cuastanca spp.
Aralia sptnosa
Seambucus spp.

Hex spp.

Lyonia lucida

Hex spp.

Crataegin Spp.
Corviis cpp.
Svmplocos tnetoria
Gaylussaciu spp.
Hydrangea spp.
Kaldmic latifolia
Rhizophora spp.
Phoradendron spp
Asitrting spp.

Prinus spp.
Ligastrumn spp.
Rhododendroa maxinm
Raoya spp.

Serchou repens
Lindera benzoin
Hyvpericim spp
Euronvmus americanis
Rius spp.

Cvrilla racemiflora
Viburauim spp.
Myrica cerifera
Hemamelis virginiuna
Hex vomitora

Reosa spp.

Bignoniu caprevlata
Rubiis spp.

Sl spp.
Lonicera juponicd
Pueraria lobate
Rites radicany
Bercleritia spp.
Campsis radicans

Parthenocissus gquinguefolia

Vitis pestivalis
Crefse i sempervire s

GRASSES AND GRASSLIKES

Bahtugriss (& other pasture grasses)

Bluestem, big
Bluestem, broomsedge
Bluestem, slender
Bluestem, creeping

Puaspalun notatim
Andropogon serardi
Andropogon cirgiious
Andropogon lener
Andropogon stolonifer



164
142
143
144
145
167
146
147
148
13y
168
151
152
153
154
153

156

157
138
139
161
i62
165
169

Bluestem, little
Bristlegrass
Carpetgrass
Cutover muhly
Fescue

[ndian grass
Marsh-grass
Pamcums
Puspalum
Common reed
Saw-grass
Sedges
Switch-cane

Pineland three awn (wiregrass)

Uniolas
(Other grusses
Othet grasslikes

Andropogen scopearies
Seraria spp.

Axanupis spp.
Mulilenbergia expansa
Festuca spp-
Sorghastrum spp.
Sparting spp.
Punicum spp.
Puaspatimn spp.
Pliragmites Comnuuily
Cladium jamaic ense
Cyperus spp.
Arundinaria tecta
Aristida serieta

Uniola spp.

FORBS AND OTHERS
Cactus Opuntia spp-
Composites Compusitae
Ferns Preridophivie
Legumes
Lichens
Forbs
Mosses

*Common and scientific names listed according to the
following sources: Dean. Blanche Evans. 1968. Trees and
shrubs 1n the heart of Dixie. 246 p. South. Umv. Press,
Birmingham. Ala.; Fernald. Merritt Lyndon. 1950, Gray's
manual of botany. 8th ed.. rewritten and expanded. 1.632 p.
Am. Book Co.. New York: Kelsey. Harland P. and William
A. Dayton, 1942, Standardized plant names. Zded.. rev. 675 p.
J. Horace McFarland Co.. Harrisburg. Pa : Little. Elbert .
Jr. 1953, Check list of native and naturalized trees of the
United States (including Alaska). U.S. Drp. Agric. For. Serv..
Agric. Handb. 41, 471 p. U.S. Gov. Print. OR.. Washington,
D.C.: U.S. Department of Agriculture. Forest Service, 1967.
Forest Survey handbook, FSH 48131, U.S. Dep. Agric.. For.
Serv., Washington. D. C.: and U.S. Depurtment of Agri-
culture, Soil Conservation Service. 1963, lmportant native
grusses for range conservation in Flovida. 163 p. U.S. Drp.
Agric.. Soil Conser. Serv.. Gainesville. Fia.
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